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PHYSICAL SCIENCE AND HUMAN 
VALUES 


N 1946, Princeton University celebrated its bicen- 

tenary by a number of conferences at which leading 
figures in the world of learning met to discuss progress 
in their particular fields. One of the groups which 
met in this way consisted of physicists, and on the 
first and third days of this gathering the topic for 
discussion was the relationship of physical science 
and human values—a welcome recognition that both 
can influence profoundly the work of a university. 
The papers read at the conference have now been 
published in book form*. 

The papers themselves, as Prof. E. P. Wigner 
points out in his preface, fall into two groups: those 
concerned broadly with the way in which the organ- 
isation of the society of which the man of science is 
a member can influence the growth and the trend of 
science, and those concerned with the influence of 
the man of science and his work and thought upon 
that society. The distinction is not sharply drawn, 
the field covered is very wide, and more than a title 
is needed to give unity between such diverse themes 
as Mr. F. T. Spaulding’s discussion of scholarship in 
the secondary school, Dr. L. A. DuBridge on the large 
laboratory in nuclear research, Prof. F. 8. C. Northrop 
on the physical sciences, philosophy and human 
values, and Prof. P. W. Bridgman on new vistas for 
intelligence. 

The common bond is to be found rather in the 
evidence which the book provides that physical 
scientists are thinking, and thinking deeply, about 
all the interactions of science and society. The 
British reader will note that American thought runs 
on very similar lines to that of men of science in 
Britain ; and the book, with Prof. H. N. Russell’s 
approval, in the concluding paper, of the suggestion 
that a new Hippocratic code is needed to-day for all 
who deal with nuclear energy, and that the powers 
of life and death which are in our hands must be 
used soberly, and so far as in us lies, in the fear 
of God, supports the recent statement issued by 
the Committee on Science and its Social Relations 
set up by the International Council of Scientific 
Unions (see Nature, October 2, p. 507). 

The papers in this volume, which cover subjects 
like the relation of research in universities to govern- 
ment and commercial laboratories, seldom contribute 
anything very novel; but points are stressed which 
are commonly overlooked or ignored in current debate 
in Britain. There is the same concern lest 
the university laboratories should be diverted from 
the advancement of science to the solving of com- 
mercial problems. In the United States, as in Britain, 
that would be regarded as a disaster of the first 
magnitude, and Dr. I. I. Rabi’s suggestion that in 
the university research is to some extent secondary 
to, or parasitic on, teaching, at once drew the counter- 
attack that the advancement of knowledge is the 
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first function of a university and that industry is 
really dependent upon the universities. Nevertheless, 
while industry’s dependence not only upon new 
knowledge but also upon the development of 
new technologies was recognized, there was not in 
this discussion any tendency to exalt the divergent 
research typical of the university at the expense of 
the convergent research in industry. Both are 
required, and each would suffer if the other were 
cramped. The emphasis was rather on the need for 
co-operation, the way in which industry reacts on 
science, science on industry, and also one science on 
another, providing the means whereby advances are 
made in other fields. 

What stands out from the discussion is the recog- 
nition that the conditions favouring c®®ative work 
are essentially the same in industry and in the 
universities, and that the spirit of freedom which 
enables an individual to work by his own method 
will become increasingly characteristic of the indus- 
trial research laboratory, as it already is of the 
university laboratory. Again, Dr. DuBridge stresses 
that the dominating factor in any research laboratory 
is the attitude of the workers themselves; and he 
points out rightly that without the tremendous 
emotional stimulus to co-operative effort which the 
War provided, any laboratory built along the lines of 
the large war laboratories is bound to collapse. The 
point is one to be kept in mind in considering the 
possibilities of applying what is known as the tech- 
nique of operational research in peace-time. The 
question of incentives has as yet not received any- 
thing like the attention it merits where the man of 
science is concerned, and Dr. DuBridge’s paper should 
stimulate further thought about the question and the 
psychological conditions conducive to collaboration 
in creative work. His confidence that the essential 
freedom of inquiry and time for thought can be 
secured even in the presence of great new techniques 
of physical science and organisation presents a 
challenge which the conference was not slow to meet, 
and Prof. M. Polanyi directed attention in this 
connexion to the importance of public opinion. 
Where public opinion respects the autonomy of 
science and the freedom of those charged with 
scientific work, he believes that the form of organ- 
isation matters little. 

Another important factor is that to which Prof. 
Wigner directed attention, namely, the value of 
mobility and interchange of scientific staff, which is 
commonly recognized, but still rather the exception. 
Prof. Wigner suggested that in large institutions a 
reasonably rapid turnover of the personnel both at 
the top and at the bottom might well help to foster 
the sense of adventure and the lively atmosphere 
which is one of the big advantages of the university. 
Dr. Harlow Shapley’s paper on the uses and hopes of 
scientific societies is of interest as indicating the way 
in which learned and professional societies could both 
counter the tendency to specialization and assist in 
the formulation of national policy. As an example of 
inter-science activity, he referred to the Society of 
the Sigma Xi; but he looked further to the Science 
Division of the United Nations Educational, Scientific 
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and Cultural Organisation, urging especially the 
foundation by that body of great international 
institutions for scientific exploration and develup- 
ment in those fields where research is normally so 
expensive that small institutions or even small 
countries cannot easily undertake them on a national 
basis, and also the establishment and operation of 
travelling panels, each composed of specialists of 
different nationalities and adjacent fields of special- 
ization. 

When the conference entered upon the influence of 
science on society, its thought was vaguer and less 
constructive. Prof. Northrop emphasized that if the 
atomic bomb was ever used to destroy civilization, 
it would be because men could not get together 
sufficiently, on account of their ideologies, to agree 
upon the social controls that are necessary to moet 
the situation. Although he argued that the ideological 
conflicts between different conceptions of economic 
and political theory and human values are due to 
philosophical differences connected with scientific 
theory concerning Nature and the methods of 
scientific verification in natural science, he did not 
entirely convince the conference as to the prob- 
ability of a philosophical basis of agreement between 
the U.S.S.R. aud the Western democracies; and such 
scepticism will be encouraged by the recent fulsome 
adulation of ‘Michurin science’. Science may well 
provide a rational basis for ethics; but it is the method 
rather than the content which, as Prof. H. Margenau 
suggests, forms the link; and in these latest mani- 


festations Russia appears to reject the values both of , 


science and of ethics, and to undermine the coherence 
which Polanyi regards as the real basis of freedom in 
science. 

Doubtless greater precision in the choice of words 
used to describe situations could remove some 
common and potent causes of conflict; but nothing 
in this symposium of papers warrants any optimism 
regarding the clash between the U.S.S.R. and the 
West. Admittedly it is imperative that other effective 
controls shall be evolved in such fields as that of 
nuclear energy before those imposed by military 
security are relaxed, and these papers shatter any 
false ideas of absolute and irresponsible freedom of 
work or communication for the individual scientific 
worker. Equally they make it manifest that the 
rejection by the U.S.S.R. of the tradition and dis- 
cipline of science at all points where they conflict 
with a particular political ideology betokens a 
difference in values which makes almost impossible 
at present her participation in the elaboration of the 
controls necessary to safeguard society. Where the 
transcendent character of scientific objective which 
recognizes no limitations or national boundaries is 
not admitted, there can be no such co-operation. 
Indeed, the dominant impression left by these papers 
is that the scientific workers of those countries in 
which scientific values are respected must them- 
selves elaborate the means by which the world can 
safeguard itself to-day, hoping that the task of 
education and persuasion will secure the acceptance 
by others of those values in time to avoid & 
catastrophe. 
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CYTOLOGICAL RESEARCH AND 
BIOPHYSICS 


Submicroscopic Morphology of Protoplasm and 
its Derivatives 

By Prof. A. Frey-Wyssling. Translated by Prof. J. J. 

Hermans and Miss M. Hollander. Pp. viii+ 255. 


(New York and Amsterdam: Elsevier Publishing 
Co.. Inc.; London: Cleaver-Hume Press, Ltd., 
1948.) 328. 6d. 


HE second edition of Prof. Frey-Wyssling’s book 

is, as would be expected, a most stimulating 
work. It comprises three sections. The first is con- 
cerned with methods for investigating submicroscopic 
morphology, such as X-radiation, polarized light, 
and electron microscope techniques. The second 
enters into numerous aspects of our knowledge of 
cell structure. The third covers structures such as 
cellulose and keratin, and some of their relationships 
with the cells which give rise to them. All this is 
very much from Prof. Frey-Wyssling’s own point of 
view, expressed clearly and vigorously. It is much 
to be regretted that the standard of translation from 
the German lacks literary quality: the sentence 
construction is awkward and the volume is lavishly 
scattered with words not hitherto found in the 
English language. Although these defects never 
hide the author’s meaning completely, they do 
hamper an appreciation of his clear flow of 
thought. 

One of the main themes is the extent to which the 
properties of cells and their constituent parts are 
determined by elongated molecules and particles. 
[t is suggested that even the properties of the more 
fluid part of protoplasm are to be explained in terms 
of the presence of such bodies, and the perpetual 
formation and breakdown of junctions between 
them. This 1s a point of view which can scarcely be 
accepted with the scanty evidence we have avail- 
able; and on many, if not most, of the problems 
studied more views exist than are given in this 
book. But it is a point of view worthy of its able 
exponent. 

There is comparatively little discussion of the role 
of long-range forces’ in the cell, though for the type 
of system emphasized these forces are likely to be 
of great importance. The forces acting between 
chromosomes in meiosis and mitosis present one 
extreme case, in which the distance over which the 
forces appear to act is of the order of micra, whereas 
between small protein molecules the critical distances 
are of the order of millimicra. One of the major 
difficulties in advancing our knowledge of cells is our 
lack of understanding of the nature of the forces 
which are important over distances of those orders 
of magnitude. Thus the type of investigation which 
is particularly suggested by this book is likely to be 
brought to a stop unless there are marked advances 
in this branch of biophysics. The same is true of 
other branches of cytology : cell permeability awaits 
a@ more adequate physical theory of diffusion ; cell 
electrophysiology depends upon a more detailed 
understanding of thin films and membranes; cyto- 
chemistry waits upon advances in the field of optics, 
and so on. 

The branches of physics which are involved are, 
for the most part, those which are not of importance 
in nuclear physics and electronics, which are attract- 
ing the lion’s share of the interest and energies of 
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physicists these days. It is thus more than ever 
necessary that departments of biophysics should be 
developed, which shall be sufficiently powerfully 
staffed to carry out fundamental research in those 
branches of physics and physical chemistry which 
are necessary for cytology. This policy has proved 
an outstanding success in the similar field of bio- 
chemistry ; for example, the significance of phos- 
phorylation and phosphorylation cycles, which ranks 
of the first importance in modern cell physiology, 
would never have been grasped had it not been for 
the existence of groups of biochemists capable of 
undertaking fundamental chemical investigations. 
One of the clearest conclusions to be drawn from 
Prof. Frey-Wyssling’s book is that, without a rapid 
development of biophysics, a large part of cytological 
research must come to a halt, and much of bio- 
chemistry will be delayed in its application to 
cytology until the physical problems are solved. 
J. DANIELLI 


— 


THE ENGINEER’S APPROACH TO 
ELECTRICITY AND MAGNETISM 


Elements or Electrical Engineering 

By Prof. Walter J. Creamer. Pp. ix+344. (New 
York and London: McGraw-Hill Book Co., Inc., 
1948.) 24e. 


HIS is an interesting and somewhat unusual 

type of introductory text-book to the study of 
electrical engineering. Its express purpose is to 
introduce the engineering approach to the study of 
electricity and magnetism to students already pos- 
sessing an elementary knowledge of the mathematical 
and physical principles, and the scope of the book 
has been determined quite rigorously by this con- 
sideration. With one or two minor exceptions, only 
D.c. phenomena are treated; but the student is 
presumed to be aware of some of the general features 
of alternating current systems. 

It is noteworthy that, as a result of this limitation 
of the field, many quite important matters not 
ordinarily dealt with in elementary text-books have 
found a place. For example, the star-delta trans- 
formation is treated in the chapter on the electric 
circuit, and the superposition principle is illustrated, 
although, oddly enough, it is not utilized in the 
demonstration of Thévenin’s theorem. Chapter 3, on 
conductors and insulators, includes a paragraph on 
non-linear circuit elements. The measurement of 
ground resistance receives attention in the chapter 
on measuring networks, and electrolytic corrosion 
under electro-chemical principles. In the treatment 
of the magnetic circuit, trial and error methods are 
applied to the calculation of branched magnetic 
circuits. 

Generally speaking, the material used to illustrate 
the engineering approach is judiciously chosen and 
well presented, and a satisfactory link is made with 
the underlying physical concepts. There are, how- 
ever, examples of statements which might confuse 
rather than clarify the thoughts of the beginner. On 
page 9, for example, in relation to current density it 
is stated that “the distribution of current over the 
cross-section of a homogeneous conductor will not be 
uniform if the conductor lies close to another con- 
ductor carrying a large current’’, as though this were 
a phenomenon of significant magnitude on D.c.; then 
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on page 187, in connexion with the calculation of the 
flux linkage of a coaxial cable, is the statement : ““The 
component contributed by the current flowing in the 
outer conductor is difficult to derive, but it is usually 
so small that we may neglect it without serious 
error . 

Although simple transient conditions in resistance- 
capacity circuits are treated in the chapter on the 
electric field, no reference is made to the effects 
of finite condenser leakage with series-connected 
condensers on D.c., and, in the reviewer’s opinion, 
some qualitative consideration should have been 
given to changing electric displacement and the 
concept of displacement current. The chapter on 
electro-dynamie principles deliberately avoids all 
technological detail ; but it might have been profitable 
to demonstrate qualitatively the effect of teeth and 
slots on flux configuration. 

The final chapter gives a useful introduction to the 
elements of electron ballistics. 

It is interesting to note that M.K.s. 
introduced in parallel with c.c.s. 
units. 

The book contains an excellent set of problems to 
be worked by the student and is altogether a useful 
introductory text-book with many unusual features. 

J. GREIG 


units are 
electromagnetic 


HIGH-POWER PULSE 
GENERATORS 


Pulse Generators 
Edited by Prof. G. N. Glasoe and Asst. Prof. J. V. 
Lebacqz. (Massachusetts Institute of Technology : 
Radiation Laboratory Series, Vol. 5.) Pp. xiv-+-741. 
(New York and London: -McGraw-Hill Book Co., 
Ine., 1948.) 54s. 


HIS volume of the well-known Radiation 

Laboratory Series is primarily concerned with 
high-power pulse generators, or modulators as they 
are generally termed in Britain. The general policy 
with regard to this series has led inevitably to a con- 
centration on American practice. This is not a 
defect, so long as the book is not taken to be a 
balanced, representative and historical account of the 
work of the Allies in the modulator field. Typical 
instances are: (a) A dismissal of mercury thyratrons 
in @ few lines. No hint is given that the British were 
more successful in developing a 1-5-megawatt valve 
(C.V.12), and others which were standard in naval 
and other sets throughout the War. These valves 
will doubtless be replaced by hydrogen tubes— 
but they worked at the time. (6) The Americans 
during’ the War carried out a great deal of work on 
rotary spark-gaps, and the space devoted to these 
and to two-electrode enclosed gaps is again charac- 
teristic of their design practice rather than that in 
Britain. Air-blown three-electrode gaps, for example, 
are not mentioned, though the British naval 274/5 
(1-5 MW.) main gunnery sets used a three-electrode 
air-blown gap. 

Certain expressions used in the volume may be 
obscure to British readers ; while ‘bootstrap circuit’ 
is now familiar, it is doubtful whether ‘tailbiting 
circuit’ is also clear, though it is certainly picturesque. 
There is also in this volume a certain amount of 
duplication and of omission which is perhaps a 
characteristic disadvantage of the symposium type 
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of format. For example, one is surprised to find 
in the section on measuring techniques no reference 
to current-viewing transformers. For a brief treat. 
ment of them one has to consult the section op 
pulse-transformers, where no assessment is made of 
their merits compared with those of 
resistances. 

On the credit side of the book is a comprehensive 
collation of those reports which showered on us 
during the War from the United States, and the 
information in it will be indispensable, or at 
least invaluable, to anyone interested in generat ing 
or transmitting discontinuities in voltage. For 
example, lengthy sections on the design procedure 
for pulse transformers, and the effect of pulse. 
transformer parameters on all kinds of circuits in 
which they are employed, are the fruits of war-time 
research and will now be useful in many different 
fields. The inclusion of worked examples once again 
makes one grateful for one feature of the editorial 
policy in this series, which recognizes the importance 
of orders of magnitude to a correct understanding of 
the subject. The name of Guillemin will always be 
associated with the theory of line-tvpe pulsers, and it 
is satisfactory to find here a full account of his 
systematic treatment and classification of pulse- 
forming networks, which is now the basis of a 
standard nomenclature in the United States. 

The photographs reproduced in this volume are 
perhaps less good than in certain others of the 
series, but numerous oscillograms are reproduced 
and are very helpful. The general impression created 
is one of comprehensiveness and competence, and 
the book is likely to be of a usefulness long out- 
lasting its topical interest. J. T. RanDatr 


viewing. 


MECHANICS MINUS 
MATHEMATICS 


Applied Engineering Mechanics 

By Asst. Prof. Alfred Jensen. Pp. xi+316. 
York and London: McGraw-Hill Book Co., 
1947.) 3 dollars. 


HIS book is intended for senior school students, 

and Dr. A. Jensen’s aim has been to make it suit- 
able for those with little knowledge of mathematics. 
The few integrals and differentials that appear are 
relegated to appendixes, where they reinforce the 
arguments in the text. The book teaches largely by 
examples, of which there are a great many, some 
solved in ample detail and most having answers 
given. In addition, there are review questions and 
problems at intervals. The illustrations are par- 
ticularly clear, and there is good insistence throughout 
on the use of sketches and diagrams. The student, 
too, is advised to check his work, and alternative 
methods of doing so are given. The examples are 
quite practical, so that the student can relate them 
to problems within his own experience. 

The first part of the book is devoted to statics, and 
the thoughtful student may not entirely be convinced 
of the truth of the triangle of forces theorem by 
the statement that forces, like velocities, are vectors 
and so can be added vectorially. The terms ‘force’ 
and ‘stress’ are used for the same thing, though 
‘stresses’ are usually inferred to be the internal 
forces in a framework. Forces are classified into 
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systems depending on whether or not they are 
coplanar, concurrent or parallel ; some emphasis on 
the unifying principles for dealing with any of these 
systems would be advantageous. Three-dimensional 
force systems are well treated and there is a good 
chapter on friction. 

The second half of the book deals with dynamics, 
and here the omission of elementary calculus results 
in some awkward circumlocutions. For example, on 
page 167 two “laws of motion diagrams” are formu- 
lated which are nothing more than the fundamental 
differential equations of linear motion shown more 
explicitly in the appendixes. A slight knowledge of 
mathematics would enable the student to grasp the 
truth of these ‘laws’ without having to memorize 
them parrot-wise. The distinction between mass and 
force is made quite clear, mass being treated as a 
quantity derived from the more fundamental concept 
of force. Problems in dynamics are so far as possible 
reduced to statics by the introduction of inertia 
forces and inertia couples. Here again the use of 
free-body diagrams showing all the forces is urged on 
the student. In dealing with impulse and momentum 
it would be as well to ensure that both these quantities 
are treated as vectors. The conservation of momen- 
tum equation given on page 292 is only true under 
certain conditions; and a few examples showing 
resolutions of momentum would be useful. 

R. A. FOULKES 





HUMAN ECOLOGY 


Human Ecology 

The Science of Social Adjustment. 
Robertson. Pp. xx + 534. (Glasgow: 
Maclellan (Publishers), Ltd., 1948.) 2le. 


"T“HE interest of men of science in the study of 
human relationships is growing apace, much to 
the benefit of sociology. Sociologists have in the 
past been far too prone to assume that their subject 
can be developed in the library; social philosophy 
has steadily progressed as a result, while social 
science, properly so called, has lagged behind. 

Anyone interested in contemporary developments 
will therefore welcome a book on “Human Ecology” 
when he is informed by the dust-jacket that the 
author is “a physician who, after a distinguished 
university career in biological science and medicine, 
turned to the study of sociological problems”. This 
is @ hopeful beginning, because it is the medical 
profession which has made the most significant 
contribution to the study of human relationships in 
recent years, as is evidenced by the work of psychia- 
trists in the Armed Forces during the War, and in 
the Tavistock Institute of Human Relationships and 
similar bodies more recently. Moreover, the medical 
Press demonstrates week by week the growing 
interest and understanding of the practitioner in 
problems of social organization. The biologist is 
certainly not far behind his colleagues in developing 
these new lines of investigation; the work at the 
Peckham Centre has aroused the greatest interest, 
and research into problems of nutrition, housing, 
manufacturing processes, and so forth, is beginning 
to achieve most important results. 

It is therefore most disappointing to find in the 
book under review no realization whatever of the 
wealth of new knowledge that is now being made 
available in this way. No attempt is made to develop 
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the notion of ‘human ecology’ in its true sense which 
was first established on a biological foundation in the 
popular works of H. G. Wells. Instead, we find 
served up once again the outworn ideas which were 
fashionable among discontented young men with a 
political bent ten or twenty years ago. Much is said 
on the esoteric subject of ‘social credit’: many 
regrets are expressed concerning the unfortunate 
effects of the growth of the sovereign State; and 
the “true and secret source” of the “secret power 
which now dominates society” is found to lie “‘firstly 
and for all time in ‘avidya’, or unreality”. The book 
ends in the lofty strata of the Hindu religion. 

The present book is evidence of the fact that only 
a beginning has been made with the laying of the 
foundations of the science of man. It is neverthe- 
less to be hoped that those trained in the biological 
sciences will be able to demonstrate that a more 
objective approach to the problems of social organ- 
isation is possible. T. S. Suey 





DEVELOPMENT OF ROMAN 
CONSTRUCTION 


Ancient Roman Construction in Italy from the 
Prehistoric Period to Augustus 

By Marion Elizabeth Blake. (Publication 570.) Pp. 

xxii-+421+57 plates. (Washington, D.C.: Carnegie 

Institution, 1947.) 9 dollars. 


‘HIS chronological study of the methods and 

materials used in Roman building is based on 
notes and photographs left by the late Dr. Esther 
Van Deman, who had been collecting evidence for 
many years for a work of this character. Originally 
it was intended to include all masonry in Rome and 
the vicinity from the earliest times to the fourth 
century A.D. or later ; but as it was impossible, owing 
to the War, to complete the necessary field work in 
Italy, the author decided to terminate her work with 
the reign of Augustus, while broadening her field to 
include sites from all over Italy, as a background to 
developments in Rome. After a preliminary intro- 
duction defining the scope and character of the 
monograph, there follows a chapter on the materials 
available for building and decoration, namely, stone, 
clay, metals and wood. A brief geological survey 
precedes the description of the various types of stone, 
the sources from which they may have been obtained, 
and the chronological significance of the choice of 
material. Timber construction was employed for a 
variety of purposes; but its use was limited by the 
scarcity of suitable trees near Rome, and private 
houses especially were largely built of sun-dried 
brick. 

The next four chapters are concerned with the 
various ways of building in stone, and they include 
accounts of the construction of roads, tombs, villas, 
theatres and temples in Italy during the whole of the 
period under review, as well as a discussion of the 
development of city walls from the cyclopean and 
other early forms. One chapter is devoted to squared- 
stone construction in Rome and its neighbourhood, 
and another to the building of arches and vaults in 
cut-stone work, and their use in such structures as 
city gates, commemorative arches, bridges, aqueducts 
and arcades. The fourth of these chapters deals with 
those methods of providing the stone facing for walls 
with a concrete core known as opus incertum and 
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opus reticulatum, together with the intermediate stage 
of opus quasi-reticulatum. A* short chapter on the 
origin and use of sun-dried and semi-baked bricks 
then leads to a more detailed description of kiln- 
baked brick and tile construction, including a useful 
account of the processes of manufacture and of 
brick-laying. Finally, we come to the consideration 
of those features for which the Roman builder is 
especially famous, mortar and concrete. Such traces 
of early mortars as survive are very friable, and it 
was only when the value of the volcanic product 
called pozzolana was realized that the renowned 
hydraulic mortars of great strength could be made. 
The colour and texture of both the non-hydraulic 
and hydraulic varieties differ with the proportions of 
the materials used for them, and on this account 
mortar is now seen to be of great value to chronology. 
The study of its changing colour and consistency has 
already helped to establish the dating of several 
Roman sites in Britain ; and in Italy the similarities 
of such features may show the roughly contempor- 
aneous development of building construction over a 
wide area. The history of concrete is closely bound 
up with that of mortar. 

Throughout the whole book two features particu- 
larly attract the attention: first, the important part 
played by local resources in the development of 
building methods, a feature which became one of the 
characteristic signs of Roman influence throughout 
the Empire; and secondly, the summaries of the 
technical considerations involved in building, which 
are to be found in most of the chapters. These 
provide information which it is difficult for the 
student of ancient architecture to obtain without 
detailed study, and so are especially valuable. In 
her preface the author states that many things have 
been included in an attempt to ease the burden of 
future scholars, and in this connexion mention 
should be made of the very comprehensive indexes 
provided. Perhaps when her work on ancient mosaics 
is completed, she will give us a further study of 
Roman construction, continuing its history to the 
date originally designed by Dr. Van Deman. 

Joan LIVERSIDGE 


VETERINARY PROTOZOOLOGY 


Veterinary Protozoology 
By U. F. Richardson. Pp. viii+240. (Edinburgh 
and London: Oliver and Boyd, 1948.) 10s. net. 


HE number of books devoted entirely to the 

Protozoa is, in comparison with the number of 
books about other kinds of animals, unfortunately 
small. A new book about these beautiful, fascinating 
and biologically important organisms is therefore an 
interesting—and to some biologists an exciting— 
event. If the new book is, like the one which Mr. 
Richardson has written, restricted to the relatively 
few species of Protozoa which cause diseases of 
domesticated animals, this fact does not lessen the 
importance of its contents. For these species can 
kill many farm animals or can profoundly affect their 
health, and thus can effectively menace the food 
supplies of the world. Some of them can, moreover, 
cause serious diseases of man, while others are closely 
related to species which are among man’s most 
powerful protozoal enemies. There are, therefore, 
plenty of economic reasons why the Protozoa parasitic 
in domesticated animals should be studied, and, for 
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the same reasons, any book which helps us to contro! 
them is an important one. Mr. Richardson’s book 
has, also, another claim to importance. Unti! he 
wrote it, there was no English book entirely devoted 
to this subject, so that he has filled an important 
gap in English biological literature. 

The book under notice is not a large one, and it is 
not, perhaps, as ambitious as it might have be. n; 
yet it gives, in a small space, a surprising amount of 
selected information. One of its most attractive 
characteristics is its author’s simple and concise 
style, which enables him to convey to the reacer 
clearly and briefly an epitome of existing knowlecige. 
No doubt Mr. Richardson’s experience of research on 
some of the species discussed and of the teachiny of 
veterinary protozoology have helped him to do this, 
His style is matched by the line drawings which he 
has wisely chosen to illustrate the book. These are 
well done ; all the illustrations take this form, except 
the coloured frontispiece, which is no doubt intended 
to show what various Protozoa look like in stained 
preparations, and the two photographs, one of the 
cxwca of a chicken infected with Eimeria tenella and 
the other of the liver of a turkey afflicted with 
‘blackhead’ disease. 

Addressed primarily to veterinary students and to 
workers in the tropics, where the diseases caused by 
Protozoa present some of the most serious problems 
encountered by the veterinarian, the book begins 
with a brief general account of the Protozoa, and 
then deals with the Sporozoa, Mastigophora, Amo-hx 
and Ciliates which cause the diseases discussed ; and 
also with such organisms as Globidium, Encephalito- 
zoon, Rickettsia and others, the classification of which 
is doubtful. The characteristics and biology of each 
species, or group of species, are dealt with, and the 
description of each species is immediately followed 
by a discussion of the methods of examining the 
tissues attacked, the lesions caused, the diagnosis of 
the disease, the drugs used against each species and 
any immunity that the host may develop. The reader 
thus gets a concise outline of each disease and its 
control in relation to the biology of the species which 
causes it. The information given about the drugs 
used for treatment of each disease will be especially 
welcomed by some readers who are unable to read 
the journals in which this kind of information is 
published, and they will also be interested in the 
chapter on chemotherapy at the end of the book. 
Another chapter discusses the techniques used for 
laboratory studies of these particular Protozoa. 
Valuable also are the short lists of references to 
important literature given at the end of each chapter. 

The difficulties confronting anyone who attempts 
to write a book of this kind are considerable. Shortage 
of paper and production costs no doubt preclude, in 
these times, the publication of a larger work, and 
certainly they limit the number and kind of 
illustrations used. It has long been difficult, if not 
impossible, for any one man to keep himself fully 
informed about all the work that is being done on 
the whole range of the parasitic Protozoa. Much of 
the literature is scattered in journals in various 
languages, many of which are not readily accessible, 
and work on the treatment and control of protozoal 
diseases is frequently inconclusive, so that opinion 
about its value may be conflicting. Advances are, 
moreover, being made continually, so that a manu- 
script may, through no fault of its author, be out of 
date in places by the time it is printed. No reader, 
therefore, can expect, in a book on this subject, final 
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judgments on many of the problems discussed. He 
will find in the present book, however, @ great deal 
that will interest and inform him, and a great deal 
also that will suggest to him lines of fruitful research. 
Teachers will find in it the essentials of a subject the 
importance and fascination of which are not often 
realized outside the veterinary schools. 

Mr. Richardson is to be congratulated ; and his 
publishers have earned our gratitude for producing, 
at a moderate price, this attractive, easily handled 
and well-printed book. G. LAPAGE 


GARDEN, SMALLHOLDING AND 
FARM 


Smallholdings for Pleasure and Profit 
Quarter-acre Part-time Holding to Smallholding and 
Farm. By W. V. Ball. Pp. 124. (Worcester: Little- 
bury and Co., Ltd., n.d.) 108. 6d. net. 


Your Smallholding 

Edited by Alan Thompson. 
PH.13.) Pp. 192+8 plates. 
Penguin Books, Ltd., 1947.) le. 


Smallholder Broadcasts 

Vol. 3. From the Series of Broadcast Talks “Backs 
to the Land”. Pp. 95+8 plates. (Worcester: Little- 
bury and Co., Ltd., n.d.) 108. 6d. net. 


Flowers, Shrubs and Fruit for the Small Garden 
By G. A. Carter. Pp. 86+ 12 plates. (Worcester : 
Littlebury and Co., Ltd., n.d.) 98. 6d. net. 


T may be claimed for the present post-war period 

that it has a substantial fund of good counsel 
available for newcomers to the land. Three of the 
books under review aim at providing trustworthy 
advice to smallholders, actual and potential, and in 
this they succeed. 

The author of “Smallholdings for Pleasure and 
Profit”? was an ex-Serviceman in 1921 who decided 
to obtain a living from the land. His experiences of 
small-scale farming, following a course of instruction 
at the Hertfordshire Institute of Agriculture, are set 
out clearly in his book, and he presents the reader 
with facts and figures of a highly enlightening 
character. Holdings ranging from a quarter of an 
acre to those of 50-acre size are discussed, and 
observations made on the capital required to run 
them. Advice is tendered on how to obtain a small- 
holding and on whether to purchase or to lease. The 
Land Settlement Association Schemes are described, 
as are land settlement schemes in several countries 
other than England. Illustrations, mostly of mech- 
anical aids for the small farmer, add to the value of 
a publication certainly well worth perusal by the 
prospective smallholder. 

“Your Smallholding” ably maintains the high 
standard established by Penguin Handbooks. In 
this volume emphasis is placed upon the part-time 
holding, the demand for which is likely to increase 
now that working hours are being shortened. Chapters 
dealing with the keeping of cows, pigs, goats and bees 
are included, and rabbit-keeping is not forgotten. 
Space allotted to food crops is very limited and is 
devoted mainly to fruit-growing. The unwarranted 
bias against the use of mineral fertilizers, encountered 
in the final chapter, is perhaps forgivable in view of 
the many words of wisdom to be found elsewhere. 
This handbook, enhanced as it is by several clear 
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photographs, is wonderful value for the small sum 
which it costs. 

In Smallholder Broadcasts, Vol. 3, much material 
of enduring interest has been put on permanent 
record and in handy form. Eight chapters are given 
to various aspects of poultry-keeping; six to bee- 
keeping ; three to glasshouse crops; and pigs and 
waterfowl have a chapter apiece. The contributions, 
by thoroughly competent men, together make a 
particularly useful book which should be in the 
possession of every smallholder interested chiefly in 
livestock management. 

“Flowers, Shrubs and Fruit for the Small Garden”’ 
is concerned with the garden having an area of 
between 500 and 800 square yards, that is, one 
which can be looked after by its owner without out- 
side assistance. The author has made and owned 
several such gardens and now offers plenty of excel- 
lent advice to others. <A few of his statements, 
however, ought not to pass unchallenged. The 
cultural directions are somewhat sketchy, the 
pruning of gooseberries, for example, being dismissed 
in one sentence. It were well to attend to leaky 
washers before rather than after spraying as advised. 
The illustrations are not as clear as they might be. 

None of these books is provided with an index. 


_—- 


EPICURUS UP TO DATE 


Matérialisme progressiste 
Par Dr. Charles Mayer. Pp. 177. (Paris: 
frangaise de Presse, 1948.) 150 francs 


Société 


HIS is a clear and straightforward exposition of 

a type of philosophy more usually called positiv- 
ism; for matter is taken to be that which the 
physical sciences study. It is a relief to find that 
‘progress’ in the title means more knowledge, not 
bigger and better gadgets, and that the author 
acknowledges his kinship with the ancient Epicureans. 
There are differences, however. Epicurus, as ex- 
pounded by Lucretius, was not interested in science 
except as a dogmatic stick to beat traditional religion 
with, whereas Dr. Mayer is interested, and on the 
purely scientific side writes very well. On the other 
hand, Epicurus’ ethical doctrine was well thought 
out and based on a real understanding of human 
nature and the human situation of his day. 

Dr. Mayer is content to reproduce the teaching of 
nineteenth-century utilitarianism and _ liberalism, 
modifying its individualism by insisting that welfare 
is social welfare ; - but does not examine its founda- 
tions or its applicability to the present world situation. 
In general, he is singularly unaware of philosophical 
problems. In the preface he sets out his fundamental 
assumptions: (1) there is nothing supernatural ; 
(2) there are no transcendental truths; (3) the 
universe is not the product of thought, and its 
evolution is not predestined ; (4) there are no final 
causes ; (5) no facts but material ones; (6) thought 
itself is a spark (éincelle) derived from matter ; 
(7) the mind cannot conceive of itself without matter. 
Of these, (7) might pass as empirical or ‘scientific’ ; 
all the rest are transcendental truths (or falsehoods). 
Thus (2), unless carefully hedged about, is self- 
contradictory, and even so, unplausible in face of the 
others. The philosophy of Santayana could have 
shown Dr. Mayer where his assumptions lead if 
systematically worked out and how much room is 
then left for progress of any sort. A. D. Rrrcnie 
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Active Psychology and the Welfare and Progress 
of Man 
Notes on the Establishment of a Non-Medical 
Practical Psychology. By G. E. Witt. Pp. iii+88. 
(London: H. K. Lewis and Co., Ltd., 1947.) 7s. 6d. 
HE late Dr. G. E. Witt was a pupil of Kraepelin 
and Bonhoeffer, and it might have been expected 
that he would produce an authoritative book. Un- 
fortunately, this present one does not fulfil its 
grandiose title, and is disappointing. A foreword 
states that it is “A collection of thoroughly worked 
through and paragraphised notes. Tnese notes or 
paragraphs have kept their independency. The 
sequence is fortuitous.” This places a strain on the 
reader. The foreword admits “This mode of pre- 
sentation has its advantages and its disadvantages. 
The disadvantages can be reduced by an index.” 
Perhaps an index will be a part of the second volume ; 
none is provided in the present one. 

Dr. Witt’s views show that he felt that psychiatry 
should be expanded into ‘active psychology’, which is 
defined in paragraph 2 as “An applied psychology. 
Resulting from certain perceptions it is a practical 
method of working psychologically upon the human 
mind.” But unfortunately it continues by stating: 
“The method, and its foundation, will be explicitly 
dealt with in another volume”. It seems that Dr. 
Witt believed that by emancipating psychiatry from 
general medicine and by widespread training in 
‘active psychology’ a revolution would occur in social 
life as well as treatment. 

The style of this book is repetitive, the exposition 
disjointed and difficult to follow, and much of the 
matter is dependent on a further volume. The 
printing and paper are good, and the book is paper 
bound. 


Using and Managing Soils 
By Prof. A. F. Gustafson. (McGraw-Hill Rural 
Activities Series.) Pp. xii+420. (New York and 
London: McGraw-Hill Book Co., Inc., 1948.) 17s. 
HE object of this book is to provide the intelligent 
American farmer, smallholder or gardener with a 
short account of the scientific principles of soil 
management. The author, who has written several 
well-known books, is professor of soil technology at 
Cornell University, and among the topics he dis- 
cusses the following are most relevant to British 
conditions: cultivation, drainage, maintenance of 
fertility, the best ways of using farmyard manure 
and green manures, and the proper use of fertilizers 
and crop rotations. He gives many examples of 
management; but, for obvious reasons, these mainly 
refer to the agriculture of the north-eastern and middle- 
western United States. Thus the book is unsuitable 
for the corresponding practical man or student in 
Britain. On the other hand, lecturers in crop hus- 
bandry at farm institutes and agricultural colleges in 
Britain will easily be able to pick out from the 
discussion the principles a vlicable to British agri- 
culture. 

The great difficulty 1 .riting any book such as 
this is to combine sin.,.icity with accuracy and 
conciseness with adequacy of presentation. There 
are a number of places where the reviewer is not in 
full agreement either with the adequacy or accuracy 
of the science, or with what has been omitted or 
included. But his main criticism is that at several 
places the general principles are not brought out as 
clearly as they should be, so that no indication is 
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there given of the generality of the results state:!, or 
the reasons for them. 

The book is very well produced, is copi. usly 
illustrated and contains many tables of experim«:tal 
results. E. W. Russet 


Discharge Lamps for Photography and Projection 
By H. kK. Bourne. Pp. xv +424. (London: Cuaprnan 
and Hall, Ltd., 1948.) 36s. net. 


BOOK written by a research worker, wich 

deals with the subject in which he has specia! ized 
for a number of years, is always worthy of atten ion, 
and Mr. H. K. Bourne’s “Discharge Lamps” is no 
exception to this general rule. The title is perlaps 
somewhat misleading, as there is a not inconsiderable 
section dealing with incandescent filament lamps and 
carbon arcs, as well as a section later in the book 
dealing with photographic flash lamps of the alum. 
inium foil or wire type. 

There are many people, whether belonging to the 
class of student or lecturer or potential user, who 
have not been in a pusition to follow the rapid 
developments of the last two decades in the field 
of light sources, to whom this book will prove 
valuable for reference purposes. Account has 
obviously been taken of most of the important papers 
which have been published on this subject as well as 
of the patent literature. 

Mr. Bourne’s book contains much data and 
information published for the first time, and it can 
be strongly recommended as an authoritative work 
covering a large section of the field of special-purpose 
illuminants. It gives in conveniently summarized 
form data on the electrical and luminous properties 
of most types of electric discharge lamp at present 
available. The sections dealing with applications will 
no doubt stimulate further interest in these relatively 
new light sources. J. N. ALDINGTON 


The Hunting Wasp 
By John Crompton. Pp. 255. (London and Glasgow : 
Wm. Collins, Sons and Co., Ltd., 1948.) 108. 6d. net. 


HIS book may be described as a popularization 

anew of the writings of Fabre and the Peckhams 
on the habits of the solitary wasps, enlivened by a 
number of personal anecdotes not always about 
insects, the whole written in a vivid and racy style 
which makes for easy reading. The author’s manner 
may be sufficiently illustrated by his description of 
the wasp3’ nest in winter. “The long low-ceilinged 
halls echo vacantly. The cradles in their thousands 
lie empty. Vermin creep in: the mouse, the earwig, 
and the beetle keep the courts where Vespa gloried 
and drank deep”’. 

The subject is presented in terms of an unblushing 
anthropomorphism; the intelligence of insects is 
taken for granted, but there is criticism and a self- 
reliant philosophy of the robust common-sense 
variety to be expected from a man who has knocked 
about the world. 

A number of mis-spellings and small errors of fact 
do not detract seriously from a very readable book. 
But in justice tothe entomologists of the Ministry of 
Agriculture, who have been conducting a well-planned 
and highly successful campaign against the Colorado 
potato beetle, it may be pointed out that it was not 
the British Government “frightened by the threatened 
invasion” which offered a reward of £10 for every 
Colorado beetle; that ill-conceived measure came 
from a newspaper office.  #V. B. WIGGLESwoRTH 








No. 


cO 


Dr. A 


H 
la 
Coccid 
and h 
invest 
are h 
occurt 
has be 
state 
of col 
but tl 
gests 
matte 
An 
tion ¢ 
found 
tree’’. 
insect 
(Erios 
other 
series 
were | 
acteri 
recorc 
water 
was I 
passer 
eine”, 
pigme 
perioc 
eoloul 
“aphi 
tively 
not e3 
but 0: 
relati 
time 
chang 
alkali 
the } 
hem 
differ 
matte 
years 
isolat 
red le 
pigm 
howe 
in CO! 
in so 
Bk 
strob 
strobi 
corre 
furth 
A. sti 
Strok 
salt | 


162 Ne November 13, 1948 


COLOURING MATTERS OF THE 
Pivusly APHIDIDA 
By H. DUEWELL, J. P. E. HUMAN, 
Dr. A. W. JOHNSON, Dr. S. F. MacDONALD 
AND 


Pror. A. R. TODD, F.R.S. 


University Chemical Laboratory, Cambridge 
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HREE colouring matters (cochineal, kermes, 
lac-dye) derived from insects belonging to the 
Coccide have long been of commercial importance 
and have been the subject of extensive chemical 
investigation. Although many of the related Aphididse 


or haps 
erable 
3 and 


book 


“ium. § are highly pigmented and are of very common 
occurrence, chemical investigation of their pigments 
© the § has been very scanty. No doubt one reason for this 
Who & state of affairs has been the comparative difficulty 
rapid 9 of collecting adequate supplies of insect material ; 
field | but the small amount of information available sug- 
Prove @ gests that some aphids at least contain colouring 
has § matters possessing unusual properties. 
Gpers An early paper by Sorby’? described an examina- 
el a8 & tion of the colouring matters of the “red Aphides” 
found “in downy patches on the bark of the apple 
and § tree”. Although not expressly stated by Sorby, this 
/ a2 Bf insect was presumably the common woolly aphis 
work (Eriosoma lanigerum, Hausmann). From these and 
‘pose Bf other aphids he obtained in solution a remarkable 
rized series of inter-related pigments, and although these 
ries were not isolated they were identified by their char- 
sent acteristic absorption spectra, details of which were 
will § recorded. Extraction of freshly killed insects with 
ively # water gave a solution of the red “aphideine”, which 
aN was not isolated; but on standing in air it rapidly 
passed into the yellow water-insoluble “aphidilut- 
eine”, which in turn was transformed into an orange 
ow: pigment, “‘aphidiluteoleine’’, on standing for longer 
net. periods. On still further exposure to the air, a red 
tion colouring matter was formed which was named 
ams “aphidirhodeine” and which appeared to form rela- 
Vv a tively stable solutions. If the crushed insects were 
out | not extracted immediately, no aphideine was obtained 
tvle but only mixtures of the other derived pigments, the 
wner relative proportion of which varied according to the 
1 of & time of standing. Details were given of the colour 
ged changes of the various colouring matters in acid and 
nds alkaline media, and it was concluded that, although 
wig, the pigments were in some respects analogous to 
“ied hemoglobin, the “physical and optical properties 
differed completely from those of the colouring 
ing matters of the cochineal insects of commerce”. Many 
. is years later, Blount’, unaware of the work of Sorby, 
elf- isolated from the woolly aphis the crystalline orange- 
nse red lanigerin, C,,H,,0,; but the constitution of the 
ced pigment was not closely studied. It was recorded, 
however, that lanigerin formed a deep red solution 
act in concentrated sulphuric acid and a crimson solution 
ok. in sodium hydroxide. 


of Blount also reported the isolation of a red pigment, 
ed strobinin, from white pine chermes, Adelges (Pineus) 
do strobhi (Pérner). Strobinin gave analytical values 
ot corresponding to a formula, C,,H,,0,, but was not 
ed further examined because of shortage of material, 
ry A, strobi being of only limited occurrence in England. 
ne Strobinin formed a green, sparingly soluble, sodium 
salt and showed a remarkable colour reaction with 
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acetic anhydride containing a drop of sulphuric acid, 
the initially reddish solution changing rapidly through 
green to a pure blue, with simultaneous appearance 
of an intense red fluorescence. Our interest in this 
subject was intensified when, a few years ago, one 
of us examined in a preliminary fashion a small 
number of black aphids (Aphis faba), and found that 
crude extracts of the dried insects showed certain 
colour reactions similar to those described for 
strobinin by Blount*. 

During the summer of 1947, A. fabe was prevalent 
in the Cambridge area on its usual host, the broad 
bean (Vicia faba), and when it was confirmed that 
it yielded a red pigment giving the characteristic 
acetic anhydride — sulphuric acid reaction of strobinin, 
& systematic investigation of the colouring matters of 
the insect was undertaken. At that time we, too, 
were unaware of Sorby’s paper. The results so far 
obtained in our investigations on this and other 
aphids appear to be of sufficient interest to warrant 
their publication at this stage. 

In the course of preliminary studies on the ex- 
traction of fat-soluble pigments from A. fabe, it 
quickly became apparent that the red colouring 
matter with reactions similar to strobinin is not 
actually present in the living insect but arises from 
a yellow precursor, after death of the insect, the 
change being greatly accelerated by heat or by traces 
of acid or alkali. When this change was followed 
spectroscopically by extracting the insects with 80 per 
cent aqueous acetone and then partitioning the pig- 
ments into light petroleum, the yellow precursor 
proved to be a mixture of a yellow and an orange 
colouring matter, both of which underwent conversion 
to the red pigment either spontaneously or, more 
rapidly, under the conditions indicated above. Under 
mild conditions the ‘primary’ yellow pigment could 
be converted into the ‘secondary’ orange pigment, 
and all observations indicated that the primary 
yellow could only be converted to the red with the 
intermediate formation of the secondary orange 
pigment. 

In order to obtain these pigments, the fresh insects 
were extracted with 80 per cent acetone and the 
pigments taken into light petroleum from the acetone. 
The petroleum extract was then rapidly concentrated 
at room temperature until a granular product sep- 
arated which gave the primary yellow and the second- 
ary orange pigments on fractional crystallization 
from carbon tetrachloride. These substances, when 
dissolved in ethyl acetate and a little formic acid 
added, gave the crystalline red pigment. 

Although, as ordinarily obtained from fresh insects, 
the crude fat-soluble pigment was a mixture of all 
three colouring matters in varying proportions, it 
seemed probable that all were artefacts, for the ex- 
traction with 80 per cent acetone was considerably 
facilitated when the crushed insects were first allowed 
to stand in contact with air for periods of up to one 
hour. Further investigation showed that if living 
insects were treated with water at 70°, no pigments 
could then be extracted with organic solvents; but 
a crystalline yellow water-soluble precursor of the 
above pigments could be isolated. Thus, after the 
preliminary treatment with hot water the insects 
were extracted with 60 per cent methanol. Fat was 
removed by extraction with light petroleum and the 
methanol removed in vacuo from the aqueous layer. 
Adsorption on active charcoal followed by elution 
with 75 per cent acetone and evaporation of the 
eluate gave the pale yellow water-soluble colouring 
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matter crystallizing in flat needles. It formed a port- 
wine coloured solution in alkali, and addition of 
crushed aphids to its aqueous solutions caused rapid 
conversion to the ‘primary’ yellow fat-soluble pig- 
ment, presumably as the result of enzymic action. 
Other water-soluble pigments, green and brown 
respectively, apparently unrelated to this series, have 
also been found in extracts of A. fabe. 

Our investigations have been further extended to 
include the following species of coloured Aphidide : 
Tuberolachmus salignus (Gmelin) from willow trees 
(Salix alba), Aphis sambuci L. from elders (Sambucus 
nigra, L.), A. rumicis L. from docks (Rumezx obtusi- 
folius, L.), A. viburni Scop. from Viburnum spp., 
A. ilicis Kalt. from Ilex aquifolium var. crispifolium- 
variegatum, Sappaphis pyri (Fonsc.) from cultivated 
pear trees (Pyrus communis), S. plantaginea (Pass.) 
from cultivated apple trees (Malus pumila), S. crataegi 
(Kalt.) from garden parsley, Myzus cerasi (F.) from 
wild cherry trees (Prunus cerasus, L.), Dactynotus jacee 
(L.) from the greater knapweed (Centaurea scabiosa, 
L.), D. cirsté (L.) from thistles (Cirsium lanceolatum, L.) 
and Eriosoma lanigerum (Hausmann) from cultivated 
apple trees. Fat-soluble colouring matters analogous 
to those isolated from A. faba have been obtained from 
T. salignus, A. sambuci, A. rumicis, S. pyri, S. 
plantaginea, M. cerasi and E. lanigerum, and their 
presence in S. crataegi, A. viburni and A. ilicis, of 
which only small amounts have as yet been available, 
has been demonstrated by spectroscopic examination 
of extracts. The pigments isolated from D. jacee 
and D. cirsii differed from the others in that the 
‘secondary orange’ pigments were much redder in 
colour and that neither of the ‘primary yellow’ pig- 
ments were isolated. Further work on these species 
is in progress. 

The nomenclature of these pigments presents a 
number of problems, partly because of the desirability 
of some generally applicable scheme, and partly 
because of the possibility that some of the substances 
isolated from different species may prove to be ident- 
ical. For these reasons it is felt that such names as 
‘strobinin’ and ‘lanigerin’ are not wholly satisfactory. 
It is proposed that the water-soluble pigment in the 
insect should be called a ‘protoaphin’, and that the 
primary yellow pigment derived from it by enzymic 
action, a ‘xanthoaphin’. The secondary and tertiary 
pigments derived from the latter would be ‘chryso- 
aphin’ and ‘erythroaphin’. It is further proposed that, 
for the present at least, the pigments from each 
species should be distinguished by adding to each 
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of these stem names a two-letter suffix based on the 
name of the insect species. Thus the pigments from 
A. fabe are described as protoaphin-fb, xanthoaphin. 
fo, chrysoaphin-fb, and erythroaphin-fb ; those from 
T’. salignus take the suffix -sl, from A. strobi -st, B 
lanigerum -ln, A. sambuci -sm, A. rumicis -rin, §. 
plantaginea -pl, S. pyri -py, S. crateegi -cr, M. ceragi 
-ce, D. jacew -jc, D. cirsti -ci, A. viburni -vi and 
A. ilicis -il. 

Details of the pigments obtained from A. fabe am 
given in the accompanying table. 

The xanthoaphins, chrysoaphins and erythroa) hing 
from all the species listed above have very sirilar 
and characteristic absorption spectra in the visible 
region, and examination with a hand spectroscope 
is & convenient method of identification. Melting 
points can seldom be used as criteria of purity in this 
series, and the similarity in absorption spectra leaves 
open the possibility that some, although not all, of 
the corresponding pigments isolated from several 
species may be identical. Of the species mentioned 
above, T'. salignus and A. faba have been the most 
exhaustively studied. The former, which at times 
causes heavy infestation on willow trees, is more 
readily collected alive and undamaged than A. /abe, 
is usually less contaminated with parasites and 
foreign insects and has a relatively high content of 
colouring matter (1-3 per cent). As in A. fabe, the 
living insects contain a protoaphin occurring in the 
hemolymph, and this pigment rapidly changes 
after the death of the insect to fat-soluble xantho- 
aphin-sl, readily converted in turn to chrysoaphin-sl 
and erythroaphin-sl. Although closely similar to the 
corresponding substance from A. fabe@ in its com- 
position and its properties, erythroaphin-sl gives a 
different X-ray powder photograph. 

Our results confirm in every respect the findings 
of Sorby in showing that representatives of this 
remarkable class of pigments are found widely among 
the Aphididz. It is evident, too, that strobinin cor- 
responds to our erythroaphins, and indeed an X-ray 
powder photograph of a specimen kindly supplied 
by Dr. Blount indicated that it is probably identical 
with the 7’. salignus pigment. From the record of 
its colour reactions, Blount’s lanigerin is almost 
certainly one of our chrysoaphins (chrysoaphin-/n). 
Chemical investigation of the structure and inter- 
relationships of all the colouring matters is being 
undertaken in this Laboratory and the work is being 
extended to include other insect species as they 
become available. 


November 13, 


Pigments from A. faba 





























Effect of pH on colour and fluorescence of aqueous-dioxan solutions t Position of | 
_ visible } 
Crystal form Neutral | Alkaline* Acid® absorption 
Pigment and solvent for | bands (mz) 
crystallization Ultra-violet | Ultra-violet Ultra-violet | (neutral chioro-| 
Daylight fluorescence | Daylight fluorescence Daylight fluorescence | form solutions) 
Protoaphin pale yellow pale yellow ; | dull grey- | — ——: | dull violet pale ~~ ~-—<f ; | dull grey- — 
needles (water) no fluor- green | uor- green 
escence | qenenee 
Xanthoaphin | small bright yellow ; | brilliant | pale pink brilliant yellow ; brilliant 433, 462 
yellow needles blue-green | bive-green yellow-green blue-green blue-green 
caseen —- fluorescence fluorescence 
| chloride 
Chrysoaphin orange yellow yellow ; | intense yel- | crimson brilliant yellow ; intense yel- 457, 488 
mi green fluor- | low-green orange green fluor- low-green 
(carbon tetra- escence | | eseence 
| chloride) 
Erythroaphin | d carmine- red orange-red ‘-  — a. | dark ruby- red orange-red 589, 564, 521 
red needles | | red (faint) 452 | 
(chloroform; | standing (very faint) | 
; ethanol) | | | | a 











*3N HCl (1 drop) or 3N NaOH (1 drop) respectively added to pigment (0-5 mgm.) in dioxan (2 c.c.). 


t Determined visually on a microspectroscope. 
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Most of the chemical work so far carried out has 
been done on the erythroaphins-fb and -sl, as these 
have been available in the largest quantity and 
they are the most stable members of their respective 
gries. They are tenaciously held on alumina or 
calcium hydroxide chromatograms, and although 
gome purification can be effected on tale columns, 
chromatography has not been generally employed. 
Solutions of these pigments show an intense fluor- 
escence Which is red in daylight and orange in ultra- 
violet light. They have no definite melting point 
but decompose with considerable charring above 
300°, and they cannot be sublimed even in a high 
yacuum. They are readily soluble in pyridine, much 
less sO in acetone, chloroform and carbon tetrachloride 
and very sparingly so in ethanol, ether and the other 
common organic solvents. Solutions in aqueous 
pyridine, sodium hydroxide and sodium carbonate 
are bright green and deposit green amorphous 
precipitates on standing. They contain neither 
nitrogen, halogens, sulphur nor methoxyl (Zeisel). 
Erythroaphin-f6 contains acidic hydroxyls (0-84 per 
cent active hydrogen; Zerewitinoff) and several 
C—CH, groupings, (12-4 per cent; Kuhn — Roth). 
Considerable difficulty has been encountered in 
obtaining consistent analytical values both for these 
substances and for the xantho- and chrysoaphins 
owing mainly to their tenacious retention of small 
amounts of solvent, but the results of a series of 
analyses suggest that the erythroaphins have an 
empirical formula C,,H,,0,. 

Low solubility in suitable solvents and tendency 
to decompose at higher temperatures have prevented 
accurate molecular weight determinations ; the acyl 
derivatives, although more suitable for this purpose, 
still give variable results. In the case of erythroaphin- 
fb, X-ray analysis of the crystalline material indicates 
a molecular weight of either 260 or 519 + 3 per cent 
according to whether the unit cell contains eight or 
four molecules. The higher value is in better accord 
with the results of cryoscopic determinations on the 
benzoyl derivative and would also be more in keep- 
ing with the intense fluorescence and extremely sharp 
absorption bands shown by the pigment, so that we 
have adopted provisionally a molecular formula 
Cy9H,,0, for erythroaphin-fb. 

Hydrogenation of the erythroaphins in presence of a 
platinum oxide catalyst or reduction with sodium 
hyposulphite yields orange fluorescent leuco-com- 
pounds which are rapidly re-oxidized in air, suggest- 
ing the presence of a quinonoid structure in these 
pigments. The exact nature of the nucleus as well 
as the nature of the changes involved in the series 
of conversions protoaphin — xanthoaphin — chryso- 
aphin — erythroaphin are still obscure. 

It is of considerable interest that there is a very 
strong general resemblance between the properties 
of the erythroaphins (even to the difficulty of analysis 
and molecular weight determination) and those of 
hypericin, the photodynamic colouring matter of St. 
John’s wort‘, which has been provisionally form- 
ulated as a polyhydroxy-mesonaphthodianthrone de- 
rivative, and it seems not unlikely that they are 
related in structure. Using Paramecium as test 
organism, Prof. D. Keilin has shown that erythro- 
aphin-sl is strongly photodynamic. It is noteworthy 
that Dhéré* has already remarked on the similarity 
between. the ultra-violet and fluorescence spectra of 
hypericin, lanigerin (chrysoaphin-In), strobinin (ery- 
throaphin-st) and the mould pigment oxypenicilliop- 
sin’, 
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Full details of the investigation here outlined will 
be published elsewhere. We record with pleasure 
our gratitude to Mr. H. L. G. Stroyan for his in- 
valuable assistance in locating and identifying the 
various Aphididz which we have examined, and to 
Dr. W. Cochran for the X-ray crystallographic 
examinations. 


* Sorby, Quart. J. Micro. Sci., (N.8.), 11, 352 (1871). 

* Buckton, ‘“‘Monograph of British Aphids’’, 2, 169 (London, 1879). 

* Blount, J. Chem. Soc., 1034 (1936). 

* Brockmann, Pohl, Maier and Haschad, Naturwiss., 27, 550 (1939); 
Ann., 653, 1 (1942). 

* Pace and McKinney, J. Amer. Chem. Soc., 63. 2570 (1941). 

* Dhéré, C.R. Soc. Biol., 181, 672 (1939); Boissiera, 7, 423 (1943). 

’ Oxford and Raistrick, Biochem. J., 34, 790 (1940). 





INSTRUMENTATION AND 
CONTROL IN INDUSTRY 


ECTION A (Physics) of the British Association 

held a symposium on September 14 on “Instru- 
mentation and Control, including Electronic Devices’’. 
The discussion was opened by Sir Ewart Smith, who 
spoke on ““The Contribution of Instruments to Indus- 
trial Progress”’. 

“The instrument field is already a vast one and it 
is extending rapidly as the result of advances in 
physical science on the one side, and the ever-growing 
demands of industry on the other. Industrial pro- 
cesses are becoming more complex in detail and the 
size of the unit is continually tending to increase ; 
in addition, there is the demand for higher efficiency, 
for continuity in operation and for better control of 
finish and consistency, all of which call for a higher 
degree of instrumentation. Better instrumentation 
in turn leads to still wider possibilities of technical 
progress.” 

Sir Ewart summarized the main stages in the 
historical development of instrumentation, to indicate 
the lines future progress might be expected to follow, 
and stressed both the dependence of modern industry 
on instrumentation and the need for a new outlook 
with regard to it. When a large and complex indus- 
trial plant may depend entirely on instruments for 
its automatic control, it is clearly time to regard these 
instruments not as accessories but as an integral part 
of the plant. They are, in fact, the heart and brains 
around which the process should be designed. 
Industry is now recognizing this important fact, and 
is attempting to secure the full potential benefits of 
automatic control in this way. 


Relation between Research and Industrial 
Application 


Sir Ewart directed attention to the way in which 
an industrial instrument is frequently developed 
from a laboratory instrument which has been designed 
to meet a need in research, and stressed the important 
part played in the development of the instrument 
from one stage to another by the ‘development’ or 
‘design’ engineer. He emphasized the vital need 
which had been pointed out at several previous 
meetings of other sections, and by Sir Henry Tizard 
in his presidential address to the Association, for 
ensuring that Great Britain possesses a sufficient 
number of properly trained applied scientists to take 
the knowledge made available by the research 
worker and to put it to effective use in industry. 
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The applied scientist has a very large part to play 
in revitalizing the national economy of Britain, for 
upon his ability must depend progress in applying 
the large amount of knowledge which has been 
discovered by the research worker. The applied 
scientist’s function is to be the essential link com- 
bining together the potentialities of research, the 
requirements of the user and the possibilities of 
fabrication and construction in the industrial field. 
Sir Ewart defined ‘development’ as “‘the process of 
bringing knowledge derived from research to the 
state in which it can be applied directly to useful 
ends’’. The development engineer must therefore be 
an applied scientist in the true sense of the term, and 
it has been in the training of such men that Britain 
has not made the best use of its potentialities. 

Sir Ewart recalled that at a previous meeting of 
the Association he had defined research as ‘“‘the 
process of gaining knowledge in a systematic manner 
by the study of phenomena, or by the examination 
and correlation of existing data’. Much attention 
has recently been directed to the importance of 
research work as defined by the first half of this 
definition ; but Sir Ewart stressed very strongly that 
the time has now arrived when it is proper to empha- 
size the importance of work defined by the second 
half. As knowledge becomes mere and more special- 
ized, the need for co-ordination of the various 
specialized fields increases—for without it existing 
knowledge cannot be applied promptly to industrial 
problems. It is, therefore, necessary to give very 
serious thought to methods of correlation, indexing 
and dissemination of detailed knowledge in a form 
suitable for the applied scientist to use. At the same 
time, the student must be taught how to find such 
knowledge when it is required. 

Sir Ewart said that in order to make effective 
progress, it is far more important that the applied 
scientist should have the right approach than that 
he should possess a vast fund of detailed knowledge. 
The universities and technical colleges should aim 
primarily at training men to understand basic 
principles, to be critical and to think for themselves. 
Educationists and industrialists alike should make it 
their duty to see that a proper proportion of the best 
brains coming forward should be trained in this 
manner to undertake the vitally important and 
supremely interesting work of development and 
design over the whole industrial field. If a sufficient 
number of applied scientists is assured, industrial 
progress will be accelerated and the fruits of research 
will be used to benefit the community much more 
promptly than is normally the case now. 


Standardization of Technical Terms and 
Equipment 

As a corollary to the need for correlation of in- 
formation, so that it is easily accessible to the applied 
scientist, attention was directed to the equal need for 
standardization of units, definitions and general 
methods of presentation. It is in general agreed that 
such standardization would be extremely beneficial ; 
but when attempts are made to obtain it, difficulties 
arise immediately. These difficulties are undoubtedly 
very real; but it is certainly worth while making 
individual sacrifices in order to overcome them. 

Sir Ewart suggested that the whole subiect of 
education of the applied scientist, and the correlation 
and indexing of information to make his work more 
efficient, is one worthy of discussion by the British 
Association, which provides a natural forum for the 
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general consideration of such matters. This sug. 
gestion was warmly welcomed by the president of 
Section A, Sir Lawrence Bragg, who suggested that 
@ special session should be devoted to these matters 
at a future meeting of the Association. 

From the standardization of units and nomen- 
clature, it is a natural step to the standardization of 
material things. Sir Ewart advocated a very much 
greater degree of standardization of equipment and 
components in order to reduce production costs, and 
to assist interchangeability. It was made quite clear 
that it was not intended that this standardization 
should apply, for example, to complete instruments, 
but only to those dimensions or components of 
instruments which are commonly used. Far from 
hampering progress in design, such a measure of 
standardization would accelerate progress—as lias 
been clearly demonstrated in other fields where 
standardization had been applied. Sir Ewart quoted 
the instance of the recent discussions between the 
United States, Canada and Great Britain on the 
standardization of screw threads. Here a major degree 
of tentative agreement has been reached, and it is 
hoped that all concerned will do whatever is possible 
to bring the discussions to a fruitffl end. By putting 
off the problem to a future date the difficulties are 
only increased. They should be tackled now in a 
realistic and effective manner, instead of leaving them 
to increase in difficulty year by year. 

In conclusion, Sir Ewart said that to obtain the 
most rapid progress in instrumentation, it is essential 
to adopt a progressive and critical outlook ; to ensure 
that a large number of properly trained applied 
scientists are available to industry; to obtain 
acceptance of common standards of measurement and 
nomenclature ; to index available knowledge to make 
it easily accessible; to increase the measure of 
standardization of some types of equipment, and to 
make sure that industrial processes are designed to give 
full scope to the potentialities of automatic control. 


November 13, 


Use of Electronic Instruments in Iron and Steel 
Making 

The need for good presentation of basic principles 
and good design was again stressed by Mr. 8S. S. 
Carlisle in his paper on “The Use of Electronic 
Instruments in Iron and Steel Making”. The iron 
and steel-making industry is at present carrying 
through an extensive programme of modernization 
and development, and is thus finding wide use for 
the latest techniques of industrial measurement and 
control. There is, however, an understandable 
tendency to adopt techniques which are firmly 
established as reliable and suitable for continuous 
operation in the particularly rigorous conditions 
encountered. Those responsible for operating steel 
plant are keenly interested in electronic instruments ; 
but sufficient confidence has not yet been inspired in 
electronics to create a great demand for them. 

Mr. Carlisle believes there are three main reasons 
for this. In the first place, very exaggerated claims 
have been made for electronics as a solution to every 
problem. Secondly, the impression has not been 
dispelled that electronic equipment is fragile and 
inevitably extremely complicated. Thirdly, insuffi- 
cient attention has been given, in general, to the 
design of electronic equipment to meet the require- 
ments of the heavy engineering industry—which are 
robustness, continuous operation and immunity to 
large temperature variations, to dust, to fumes and 
to vibration. 
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A great wealth of information has been made 
available by research work; but design technique, it 
was suggested, has not progressed sufliciently rapidly 
to use this information to the best advantage for 
industry. The development of the operating prin- 
ciples and of the techniques of using the thermionic 
valve has progressed at such a pace during the war 
years that the establishment of sound design tech- 
nique applicable to industrial use has been rather 
left behind. This may result from the ease with 
which thermionic valves can be used to construct 
measuring devices without the necessity of giving a 
great deal of attention to good engineering design. 
There has also been a tendency to instal such instru- 
ments on the plant before they have been sufficiently 
tested and developed. 

Mr. Carlisle said that the greatest help to a proper 
application and use of electronics in industry would 
be rendered by the clear presentation of the basic 
principles used. The number of actual electronic 
components necessary to build up equipment for 
instrument needs is small, and a thorough under- 
standing of the characteristics and limitations of 
these components and the circuits into which they 
are built would immediately remove much of the 
suspicion with which electronic equipment is regarded 
by those who run industrial plants. Mr. Carlisle 
proceeded to illustrate his general points by reference 
to particular types of installations, and then described 
in some detail the problems of temperature measure- 
ment in the steel industry and the methods used to 
overcome them. Unfortunately, there was insufficient 
time for Mr. Carlisle to give descriptions of several 
instruments which had been developed specially for 
the steel industry; but these, no doubt, will be pub- 
lished in the literature in due course. 

In summing up his remarks, Mr. Carlisle suggested 
that electronic instruments will ultimately find 
preference over the established systems because of 
their greater flexibility, in design and application, 
their simplicity and their suitability for production 
in large numbers at low cost. There is clearly a 
strong argument for their use when so large a pro- 
portion of the measurements required are, or can be, 
made by primary measuring elements giving an 
electrical output. It was emphasized once again that 
the information and the components are available ; 
it only remains to provide good application technique 
and sound design for the arduous operating con- 
ditions experienced in the heavy engineering indus- 
tries. 


Servo Mechanisms 


No better example of what can be done in 4 
specialized field to implement Sir Ewart Smith’s plea 
for better training, more correlation of specialized 
knowledge and more standardization of terminology, 
ete., could be found than in the work described by 
Prof. K. A. Hayes in his paper on servo mechanisms. 

The rapid development required for Service needs 
during the War led to production of a new funda- 
mental theory and a new approach to design. It also 
led to a new technique for testing—which in itself is 
of very considerable scientific interest. The com- 
plexity of the equipment called for a new type of 
technician capable of dealing with the intricate 
circuits and mechanisms evolved ; for example, in 
the No. 10 Predictor there are several servo mech- 
anisms and numerous three-stage amplifiers connected 
in a very complicated manner. To maintain such 
equipment in the field, it was necessary to train 
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a large number of men who could think for them- 
selves and use their initiative in carrying out repairs 
in the field. The ability to reason was called for in 
@ high degree. 

It fell to the lot of the Military College of Science 
to take a large part in working out a suitable 
training scheme and putting it into operation. The 
methods of teaching adopted should be of great 
interest to those in industry who have similar— 
although perhaps less complicated—problems to deal 
with. Although this training scheme was worked out 
for the maintenance man as opposed to the design 
engineer, it was initiated with the same intention as 
lies behind Sir Ewart Smith’s suggestions. It was 
designed to inculcate ability to think rather than to 
amass @ large amount of detailed knowledge—which 
in this instance would have proved useless in the field. 

Prof. Hayes outlined the growth of servo mechanism 
technique, which had achieved rapid advances in the 
period 1925-38, and even more rapid advances since, 
during the Second World War. It was recognized by 
the Services «i an early stage that the degree of 
accuracy required for gunnery, navigation, etc., could 
only be achieved by the use of automatic computing 
and controlling devices. Establishment of the under- 
lying fundamental principles of the theory of position 
control followed quickly, and upon these principles 
the war-time success in the application of servo 
mechanisms was built up. 

It is interesting to note the high order of per- 
formance demanded of the equipment required. For 
example, even a comparatively light gun weighs a 
matter of several tons, has a moment of inertia of 
order 10* Ib./ft.* units, and yet may be required to 
move at rates up to 30°/sec. with an acceleration of 
as much as 10°/sec./sec. It must be trained to coincide 
continuously with the directing device with an 
accuracy of a few minutes of arc. The precision of 
the servo mechanisms was such that the limit to the 
accuracy of the whole system in this kind of appli- 
cation was normally set by that of the gears and 
bearings, and the rigidity of the frame and mounting, 
ete., of the heavy equipment to be moved. 

A simplified example of position control was shown 
to illustrate the fundamental techniques employed. 
The importance of ‘monitoring feed back’ was 
stressed, and the difficulties introduced by the ‘stiff- 
ness’, natural period of oscillation, and lags in the 
system, were indicated. Time did not permit any 
detailed discussion of the correcting controls neces- 
sary to overcome them. 

The amount of work proceeding in various Service 
establishments during the War on servo mechanisms 
was such that in order to spread the available 
information among all concerned and to stimulate 
discussion among them, the Ministry of Supply Servo 
Panel was suggested by Dr. A. K. Soloman and was 
formed under the chairmanship of Sir John Cockcroft, 
who was later succeeded by Prof. D. R. Hartree. 
The Servo Panel held regular meetings at which 
papers were read and discussed in the manner of a 
learned society, and special panels were set up to 
deal with particular aspects of the problem. 

It is interesting to note how the Servo Panel 
performed many of the functions of correlation and 
codification of information, standardization of nomen- 
clature and terminology, which Sir Ewart Smith had 
already stressed as being so vital to the applied 
scientist in the whole industrial field. Prof. Hayes 
reminded the meeting that the library of the Servo 
Panel, which contains one of the most comprehensive 
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ranges of books im existence on servo technique, is 
still available in the Ministry of Supply. 

In conclusion, Prof. Hayes, commenting on the 
general nature of servo mechanism theory, said that 
the testing techniques evolved are being used to 
examine the nervous and muscular response of human 
beings, and that Prof. Tustin has suggested that the 
theory will predict the oscillations of an economic 
system. 

The two papers which followed were more special- 
ized. Dr. Uttley’s paper directed attention to the 


great utility of servo mechanisms in the field of 


automatic spectrophotometry and, therefore, followed 
on very fittingly from the general discourse given by 
Prof. Hayes. 

Dr. D. Gabor’s paper, ““Microscopy by Wave-Front 
Reconstruction” (see also Nature, 161, May 15, 
1948), was not related directly with those which 
had preceded it. The new method of obtaining 
increased resolving power is expected to be of great 
importance in electron microscopy ; and calculations 
show that it should be possible to obtain a resolving 
power of one Angstrom unit—which would maks it 
possible to resolve the atomic structure of molecules 
which are not suitable for the usual methods of 
structure analysis. An interesting demonstration of 
the method, using an optical model, was given later 
in the day. A. J. Youne 





OBITUARIES 


Prof. Johan Hjort, For.Mem.R.S. 
Tue scientific work of Prof. Johan Hjort, who died 


on October 7, shows three overlapping phases. 
As a young man, after his university training 
at Oslo and Munich, he spent some time at 


the Zoological Station in Naples (where he met 
MacBride and Boveri) investigating a problem of 
pure zoology, the development of the bud in the 
ascidian Botryllus, with special reference to the 
germ-layer theory, then in full vogue. His paper, 
published in 1896 (Zool. Res. Norwegian North Atlantic 
Expedition), is still regarded as outstanding by 
modern expefts on the group. Until 1900 he was 
lecturer in zoology at the University of Oslo and 
seemed headed for an academic career. But even in 
this first phase his interests turned to the sea and its 
practical problems, for it was in 1897 that he made 
his first discoveries about the Norwegian prawn and 
its commercial possibilities. 

His great period as a marine biologist and fishery 
expert began in 1900, when he was appointed director 
of fisheries in Norway, a post he held until 1916. He 
had at his disposal an excellent research vessel, the 
Michael Sars, and made extensive cruises in her, not 
only in Norwegian waters but also so far afield as 
Spitsbergen and Jan Mayen. Hjort was always happy 
in a ship. His investigations were not only scientific 
but also practical, for he had always the welfare of 
the fishermen at heart. By charting the distribution 
of the pelagic eggs of the cod, he was able to discover 
lucrative banks that had never been fished before, 
the high concentration of eggs indicating the presence 
of great spawning shoals; the results of this early 
work were published in “Fiskeri og Hvalfangst i det 
nordlige Norge” (Bergen, 1902). He advised the 
International Council to undertake a co-operative 
study of the spawning areas of the Gadoid fishes, 
and was largely responsible for organising the 
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research, which resulted in the publication in 1909 
of the classical report of “Committee A” (Rapp, 
Proc. Verb. Inter. Council, 10). 

Hijort’s greatest achievement in this brilliant 
period was his elucidation of the problem of good 


and bad years in the herring and cod fisheries of 


Norway. With the help of able assistants—Dah), 
Danas, Lea and Sund—Hjort made a_ vigorous 
attack upon the practical problem of why these 
fisheries showed such big variations from year to 
year. It happened, fortunately, that at the tire 
when Hijort’s work started, the technique of aye. 
determination in fish by means of scales and otoliths 
was just being worked out. Under Hjort’s direction 
this method was applied with great success to the 
study of the herring, particularly by Einar Lea, and 
it soon became established that the main cause of the 
fluctuations in the great spring herring fishery was 
the success or failure of the individual broods or 
year-classes composing the stock. Thus it was found 
that the 1904 year-class was remarkably abundant, 
and predominated in the catches for many years, 
while succeeding year-classes were very poor. Similar 
methods applied to the Norwegian cod, supplemented 
by extensive measurements, demonstrated the exist- 
ence of specially prolific brood-years, as, for example, 
those of 1904 and 1912, while other years contributed 
little to the stock. Preliminary results for the herring 
were published by Hjort and Lea in 1911 (Pub. de 
Cire., No. 61) and a full study of the question by 
Hijort in 1914, in an extensive paper on “Fluctuations 
in the Great Fisheries of Northern Europe” (Rapp. 
Proc. Verb., 20). In 1914, at the request of the 
Canadian Government, he investigated on the spot 
the herring of the Gulf of St. Lawrence and adjacent 
waters, and found that their age-composition was 
similar tc that of the Norwegian herring. 

The study of fluctuations and their possible 
causes, initiated by Hjort, became a principal theme 
in all fishery and marine biological research for many 
years, and at Hjort’s instigation it was frequently 
discussed at the International Council, particularly 
in the special scientific meetings which he introduced 
in 1926 (see, for example, Rapp. Proc. Verb., 65 and 
68; 1930). Hjort returned again and again to this 
problem, right up to the last. 

Hjort was above all a great biologist, with a 
profound interest in, and understanding of, the 
relations between the organism and its environment. 
This is made particularly clear in the chapter on 
general biology which he contributed to that admir- 
able book “The Depths of the Ocean” (1912), 
familiarly known as “Murray and Hjort”. This book 
was the outcome of a four and a half months scientific 
expedition in the North Atlantic in 1910 in the 
Michael Sars, chartered for the purpose by the 
famous oceanographer Sir John Murray. The cruise 
gave Hjort a renewed interest in the general problems 
of marine ecology. 

After his retirement from the post of director of 
fisheries in Norway, Hjort became a professor at the 
University of Oslo, and the third phase of his 
scientific odyssey began. Though he still retained 
his keen interest in fishery problems and continued 
to be a dominant figure in the International Council, 
his mind turned more towards general scientific and 
social questions. He gave much time to private 
study, including a period spent at Cambridge. 

In 1921 he published a small book on general 
scientific method, “The Unity of Science”, and in 
1931 a larger volume called “The Emperor’s New 
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Clothes”, in which he attempted to show that modern 
physical theories were nothing but fairy tales, in- 
consistent with experience and reason. Hjort was 
not at his best in abstract thinking, and his incursions 
into philosophy and scientific method were not, to 
my mind, altogether happy. In both books, how- 
ever, a8 also in his later publication, “The Human 
Value of Biology’ (Cambridge, Mass., 1938), the 
sections in which he expresses his ecological attitude 
to the problems of life are excellent. 

But Hjort was much too practical a man to devote 
himself to purely philosophical studies, and as pro- 
fessor at Oslo he did not neglect research, much of it 
concerned with practical issues. He took up with 
vigour population studies in organisms so diverse as 
yeasts and whales, and with his fellow-workers pub- 
lished many important papers in the series of 
Hvalrddets Skrifter (see particularly No. 7; Oslo, 
1933). The sigmoid curve fascinated him. His views 
on population growth and the social problems 
involved are set out in his Huxley Lecture of 1934 
entitled “The Restrictive Law of Population”. 
Arising out of his population studies he worked out, 
with G. Jahn and P. Ottestad, the theory of the 
‘optimum catch’, of great importance in connexion 
with the signs of over-fishing which were becoming 
apparent in the intensive whale fishery (largely 
Norwegian) in the Antarctic. The study of the whale 
population in these waters engrossed him in later 
years, and his studies were not limited to statistics 
and reports ; he went out to the Antarctic to see for 
himself what the conditions of the fishery really were 

-an action typical of the man. He played a con- 
siderable part in the international negotiations which 
led to some measure of control being imposed on the 
fishery, and kept the International Council in touch 
with whaling problems. 

In 1936 Hjort was invited to attend the celebration 
of the three hundredth anniversary of Harvard 
University. He used this opportunity to demonstrate 
the accuracy of his prophecy that Pandalus borealis 
would be found on the western side of the Atlantic 
in exactly the same ecological conditions in which it 
occurred in Norwegian waters. Through the good 
offices of his friend, Henry B. Bigelow, he made a 
cruise in the Atlantis off the coast of New England 
and found quantities of this prawn just where he 
expected to find it. The story is told in his paper 
(jointly with J. T. Ruud) in Hvalrddets Skrifter, 
No. 17 (1938). 
the over-fishing problem in relation to the prawn 
fishery. 

About Hjort’s social and political views, which he 
held strongly, it is unnecessary to say much here ; 
they will be found set out particularly in his Huxley 
Lecture and in his later books and lectures. Suffice 
it to say that he looked at the problems of human 
societies with the eye of a biologist, and that he was 
a strong individualist, temperamentally averse from 
any form of restrictive control. The old Viking 
spirit still lived in him. His outlook on life in his 
later years is well summarized in his last published 
lecture (J. Conseil, 15; April 1948), significantly 
entitled ‘“The Renaissance of the Individual”. Like 
us all, Hjort had his failings ; his personality was so 
powerful and his views so decided that he was apt 
to impose them on others, and he was not very 
receptive of views that differed from his own. But 
he was a great figure whom his colleagues and friends 
regarded with respect, admiration and affection, even 
when they differed from him. E. 8S. RussEti 
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JoHAN Hyort was a personality in the sense that 
he could not be overlooked in any assembly of men ; 
and he was a many-sided personality, man of science, 
philosopher, politician, diplomatist, administrator 
and, withal, a man of warm friendships. He had a 
great admiration and affection for the British race 
and actively sought to promote the best and closest 
relations between his country and ours. Of all 
the honours bestowed upon him, he treasured most 
his membership of the Royal Society. 

Early in life he turned his attention to marine 
biology, and studied at Naples. This choice of a 
scientific career was almost inevitable. Norway, with 
its great length of coast-line and its famous seasonal 
fisheries for cod and herring, breeds especially sea- 
men and fishermen. Fishing is the chief native 
industry of the country, and Norwegian biologists 
direct their attention, as one might say, automatically 
to the sea and all that therein is. Hjort, in par- 
ticular, recognized the danger to which the fisheries 
were exposed by the mechanization of fishing, the 
ever-increasing power of mechanized fishing vessels 
and the rapid development of the efficiency of fishing 
instruments. He recognized, further, that the 
rational exploitation of fish stocks could be realized 
only in the light of wide knowledge of the complex 
ecology of marine life, including, of course, its physical 
environment. His voyage with Sir John Murray on 
the Michael Sars was one of his many excursions 
into this field of study. 

In 1900 Hjort became director of fisheries in 
Norway, and in the same year began the movement, 
originating in Sweden, for the establishment of an 
international organisation for marine studies. When, 
in 1902, the International Council for the Exploration 
of the Sea was established, with its seat in Copen- 
hagen, he was appointed Norwegian delegate, a 
position he occupied, in spite of his resignation of the 
post of director of fisheries some time after the First 
World War, until his death. From 1920 onwards he 
was one of the vice-presidents, who, with the presi- 
dent, constitute the Executive Committee of the 
Council, known as the Bureau, and, in 1938, he was 
elected president of the Council, a post he was about 
to surrender when death overtook him. Soon after 
the First World War he turned his attention to the 
machinery of the Council and, in close collaboration 
with the British president, devised a practical lay- 
out of regional and specific committees, the chairmen 
of which constituted a co-ordinating committee 
named the Consultative Committee, of which he 
became and, until he succeeded to the presidency, 
remained chairman. There is no possibility of doubt 
that this reorganisation of the machinery of the 
Council was mainly responsible for the great practical 
results achieved by co-operation between the member 
countries. 

As director of the Norwegian fisheries, Hjort 
proved himself a competent and original adminis- 
trator. He had also a wise belief in practical 
demonstration. When the naturalists of his depart- 
ment had discovered the existence in vast numbers 
in the deeper waters of many of the fjords of Pandalus 
borealis, now commonly referred to as the Norway 
prawn, the fishermen were disinclined to be inter- 
ested. Hjort wasted no time in argument. He went 
prawn fishing, returned to harbour with a spectacular 
catch and dumped it on the quay. That was enough. 
With that practical demonstration he laid the 
foundation of an exceedingly profitable fishery and 
a flourishing export trade. 
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Cautious and precise as a man of science, Hjort 
was always apt to be impetuous in his relations with 
others. He had, in fact, a somewhat volcanic tem- 
perament which did not easily brook opposition. He 
was as apt to walk off stage as a film star, and it 
came about that he handed in his resignation of the 
post of director of fisheries in Norway once too often. 
The time came when the authorities did not ask him 
to reconsider, and accepted his resignation. But he 
became professor of zoology in the University of 
Oslo and remained a Norwegian delegate to the 
International Council. There, too, his voleanic tem- 
perament was sometimes active; but his funda- 
mental friendliness always triumphed in the long 
run, and there is not one of his colleagues, national 
and international, who does not deplore the loss of 
a friend and a great man. 

His diplomatic gifts were revealed in long and 
earnest endeavours to settle the vexed question, as 
between Norway and Great Britain, of the limits of 
territorial waters off the coasts of Norway. Indeed, 
if the last word had been with him the long negotia- 
tions would, almost certainly, have resulted in 
agreement; but his views were unacceptable in 
Norway and agreement seems to be as remote as 
ever. He attributed the failure to “the politicians”. 
The trend of his political views is revealed in a 
remark he made to me. “No one,” he said, “should 
be allowed to exercise the Parliamentary vote who 
has not passed an examination in biology, and 
members of Parliament, especially Ministers, should 
be required to have, if not a degree, at least a diploma 
in natural science. Then there would be no -isms, 
for none of the -isms will bear examination in the 
light of biological truth.”” Thus, picturesquely, he 
expressed the view that, inasmuch as the well-being 
of mankind is intimately bound up with the complex 
biology of all living things, political systems divorced 
from Nature are built on rotten foundations. But he 
did not believe that all wisdom was the exclusive 
possession of the scientific worker, as readers 
of “The Emperor's New Clothes” and of his 
Huxley Memorial Lecture, delivered in 1934, will 
be aware. 
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In recent years some of his friends have felt that 
his powers and, with them, his clarity of thought, 
were failing. But he had a long and useful life behind 
him, and the influence of the dynamic force he 
exercised in the field of science and the practical 
application of scientific findings will endure for 
generavions to come. H. G. Maurice 





Mrs. Savage 


Mrs. E. J. SavaGE (née Fry), whose death occurred 
recently, was an old student of the University Colloge 
of Wales, Aberystwyth, graduating with first-class 
honours in botany in 1916. 

Her early work concerned the ‘“Cryptogamic 
Pioneer Vegetation of the Aberystwyth Shales”, and 
later she carried out an investigation of rock floras 
in Caernarvon and Anglesey. She was able to add to 
our knowledge of the action of lichens in bringing 
about rock disintegration and soil formation. Several 
of her papers on this subject appeared in the Annals 
of Botany. During the First World War she carried 
out researches in anesthetics and afterwards became 
a fellow of the University. In 1919, having obtained 
her M.Sc., she was appointed assistant lecturer in the 
Department of Botany at Aberystwyth. In 1925 
she was appointed lecturer in botany at Westfield 
College, University of London, a post she held until 
her marriage to Mr. 8. Savage, librarian and assistant 
secretary of the Linnean Society, in 1932. After- 
wards she lived at Welwyn Garden City, where she 
soon became well known as an artist and miniature 
painter, some of her work hanging at the local art 
club’s annual exhibition and also at the shows of 
the London Water Colour Society. 

Mrs. Savage has left botanical records of value, 
carefully labelled and annotated with the meticulous 
care she bestowed on all her work, together with the 
memory of a charming personality which continued 
to survive the heavy trials of a long illness. Her 
husband has the sympathy of her many friends. 

Lity NEWTON 


NEWS and VIEWS 


Nobel! Prize for Chemistry : 
Prof. Arne Tiselius 


THE recipient of the Nobel Prize for Chemistry this 
year is Prof. Arne Tiselius, who is well known to 
protein chemists in Great Britain. For many years he 
worked in the Physical Chemistry Institute of Prof. 
Svedberg at Uppsala, and became one of its most 
outstanding members. Recently a chair in biochem- 
istry was created for him and a new Institute is in 
the course of construction. His greatest work, and 
that for which he is most widely known, was in the 
development of an apparatus for the electrophoretic 
analysis of biological substances. The apparatus, 
which now bears his name, has made possible accurate 
measurements of the electrical properties of proteins 
and has been most extensively applied both as a test 
of protein purity and to characterize the components 
of more complex systems. In this connexion, the 
application to normal and pathological sera is of great 
clinical importance. The apparatus is undoubtedly 
one of the most powerful tools ever developed in the 
field of protein chemistry. More recently, Prof. 


Tiselius has returned to the study ©! adsorption 
analysis, a subject which interested him in his earlier 
research years. Since the introduction of chromato- 
graphy by Tswett, the method has been employed and 
developed on somewhat empirical lines. Prof. Tiselius 
and his school have studied the underlying principles 
involved in this type of separation and have de- 
veloped elegant apparatus for the adsorption analysis 
of colourless substances. Many scientific men who 
have worked in his laboratory have benefited greatly 
by his patient application to their problems and by 
his wide knowledge. All who know him well will 
agree that this latest honour is indeed well deserved. 


Biological Service in Great Britain : 
Capt. Cyril Diver 


In continuation of the announcement made in the 
House of Commons on April 27 that the Government 
accepted in principle the establishment of a Nature 
Conservation Board and a Biological Service under the 
auspices of the Agricultural Research Council, Mr. 
Herbert Morrison on November 1 stated in the House 
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that the preparations for the service were approaching 
completion, and that Capt. Cyril Diver had been 
appointed to take charge of it and had taken up his 
duties that day. The London office of the service 
is at Thorney House, Smith Square, 8.W.1. Capt. 
Diver brings to his new post extensive administrative 
experience as clerk of the Financial Committee of 
the House of Commons, and in addition has long 
been keenly interested in natural history, and in 
particular the study of ecology. While on active 
service in the First World War he made a study of 
snails in the trenches. He has been an active member 
of the British Ecological Society, of which he has been 
president. He served on the Nature Reserves In- 
vestigation Committee and assisted in drafting its 
report, and also on the Wild Life Conservation Special 
Committee, which in its report recommended the 
formation of a Biologica! Service in Great Britain. 


Social Studies at Sheffield: Miss Ellinor |. Black 

THE University of Sheffield has recently decided to 
create a new School of Social Studies, which will 
provide a postgraduate course leading to a diploma 
in social studies, and other courses leading to lower 
qualifications. The School will be governed by a 
board, on which the Science as well as the Arts 
Faculty will be represented. As a first step to estab- 
lishing the school, the University has appointed Miss 
Ellinor I. Black as its director. Miss Black has been 
associated with the Social Science Department of the 
University of Liverpool, which she joined in 1924 at 
the most critical period of its development. Since 
1941 she has been a senior lecturer, and for five years 
during the period of the War she acted as head of the 
Department. In addition to the reputation she has 
established in Great Britain, she has also created for 
herself a somewhat unique position in the inter- 
national field; she has since 1936 been closely 
connected with the Social Welfare Committee of the 
League of Nations, and the International Committee 
of Schools of Social Work. In recent months she has 
renewed her personal contacts with schools of social 
work in the United States and in Germany. Miss 
Black is particularly interested in the welfare of the 
aged. She was a member of the Old Age Survey 
Committee of the Nuffield Foundation, and she has 
carried out detailed investigations of the problem in 
the Merseyside area. Miss Black has made a very 
deep impression on the education of the professional 
social worker in Great Britain ; as a teacher she has 
been able to win both the intellectual and the more 
personal loyalties of her students, as so many that 
have passed through the Liverpool School can testify. 
Sheffield will gain in her one who will devote herself 
wholeheartedly to the creation of the new institution, 
which will thus possess a very special human quality. 


Cooled-Anode Radio Valves 


THE new chairman of the Radio Section of the 
Institution of Electrical Engineers, Mr. F. Smith, 
delivered his inaugural address on October 13, under 
the title of ‘“The Development and Design of Cooled- 
Anode Valves’. The term ‘cooled-anode valve’ is 
applied to all valves having anodes which form part 
of the envelope, without discrimination between the 
different methods of cooling. Probably the earliest 
valve using air-cooling was the Catkin receiving 
valve produced in 1933, as a miniature of the then 
existing large water-cooled transmitting valve. When 
similar methods of construction were used for valves 


NATURE 


767 


of about 60-watts dissipation, it was necessary to 
add a radiator with fins to the anode. The approach 
of the Second World War, with its demands for 
special short-wave transmitting valves for pulse 
operation, led to the development of several series of 
valves with external anodes cooled by a forced air 
draught. 

Mr. Smith’s address was a survey of the develop- 
ment during the past ten years of the various types 
of cooled-anode transmitting valves. The special 
problems associated with the use of thoriated- 
tungsten filaments and oxide-coated cathodes, with 
the glass-to-metal joints, and the construction and 
cooling of the electrode seals were described. As the 
operating-frequency was increased, special design 
problems were encountered in dealing with the 
reduced dimensions and electrode spacings. At the 
highest frequencies, the valve has necessarily to be 
regarded as an integral part of the oscillatory circuit, 
and this may take the form of a coaxial transmission 
line or resonant-cavity in some cases. Recent develop- 
ments, over the whole range of valves, have continued 
to be chiefly in the direction of obtaining more power 
at higher frequencies, and of maintaining this output 
over a greater band of operating frequencies. The 
successful development of such valves with water- 
cooling has been a major factor in many modern 
radio applications. 


Radio Components Exhibition in Stockholm 


A PRIVATE exhibition of radio and electronic com- 
ponents held in Stockholm during October 18-22 
was arranged by the Radio Component Manufac- 
turers’ Federation, which is a constituent association 
of the Radio Industry Council in Great Britain. 
Some thirty-seven British firms participated and 
showed a wide range of products, including trans- 
formers, resistors, condensers, plugs and sockets of the 
many different types now in use, together with 
chassis, cables and terminals which contribute to the 
assembly of modern electronic equipment. Certain 
ciasses of measuring apparatus for the testing of such 
equipment were also displayed. 

The exhibition was opened by Mr. J. Thyne 
Henderson, chargé d’affaires at the British Embassy 
in Stockholm, and a large number of people took 
advantage of the invitations to attend. It was stated 
that many of the components and instruments had 
not previously been demonstrated outside Great 
Britain, and that it would assist British exports to 
Sweden to arrange this display. In conjunction with 
the Federation’s exhibition, and at the invitation of 
the British Council, Dr. R. L. Smith-Rose, director 
of radio research in the Department of Scientific and 
Industrial Research, gave two lectures at the Royal 
Institute of Technology, Stockholm. In the first 
of these lectures, he described the principles of 
radar and the various types of radio navigational 
aids, while in the second he surveyed the progress 
made in the development of some radio and electronic 
techniques during the past few years. 


Science Teaching at the City of London School 


In 1839 the Rev. W. Cook was appointed to the 
City of London School to deliver ten to twelve 
lectures a year on chemistry and natural philosophy, 
and this was considered sufficient until 1845, when 
the programme was increased to four lectures per 
week. In 1847 Thomas Hall, who was already on the 
staff, was appointed as lecturer, and the teaching of 
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science in the School may be reckoned to commence 
from this date. On Hall’s retirement in 1869, he was 
succeeded by Henry Durham, who had joined the 
staff with Isaac Scarf in the previous year. These 
two gave yeoman service to the School and did not 
retire until 1910 and 1919 respectively. They taught 
throughout a period when science underwent revolu- 
tionary changes, and the development of science 
teaching in the School kept pace accordingly. In 
1869 Dr. Abbott, the headmaster, introduced science 
throughout the curriculum, and his successor, Mr. 
Pollard, founded the science side in 1892; the jubilee 
of the teaching of science was marked in 1897 with 
the Hall Memorial Scholarship. Durham was suc- 
ceeded by G. C. Donington as senior science master, 
but the latter died soon afterwards and was replaced 
by G. H. J. Adlam, who died recently. In 1927 the 
new science laboratories were opened by the Lord 
Mayor of London, and they consisted of advanced 
and elementary laboratories, a chemistry lecture 
room, & balance room and a room for the science 
staff ; soon afterwards, in 1929, a biological laboratory 
was completed. A further biological laboratory and 
& museum were added in 1937, and in 1946 the balance 
room was converted to an advanced physics lecture 
room, 

The centenary of the teaching of science fell in 
1947 and was celebrated at the Great Hall of the 
School on the afternoon of November 6 this year. 
There was a large gathering of officials of the Cor- 
poration, the Schools Committee, the School staff, 
parents, and past and present pupils, and the chief 
guest was the Lord Mayor and Lady Mayoress of 
London. The headmaster, Mr. F. R. Dale, reminded 
his audience that, on inspecting some laboratories, 
a predecessor of his, Dr. Abbott, had once said, 
“You and I know that this is not education”. The 
Lord Mayor made a short address, and was followed 
by Sir Harold Scott, lately director of the Bureau of 
Hygiene and Tropical Diseases, who was himself an 
old pupil of the School. Various demonstrations and 
exhibits had been arranged in the School laboratories. 


Chemistry and Chemical Technology at University 

College, Dublin 

Mr. MicHAEL TIERNEY, president of University 
College, Dublin, recently opened in the College a new 
laboratory for the teaching of chemical technology. 
Prof. T. 8S. Wheeler explained that this new laboratory 
would be known as the Nolan Laboratory in remem- 
brance of the late Prof. T. J. Nolan, whose untimely 
death had prevented him putting into operation plans 
he had formulated for the teaching of chemical tech- 
nology in the College. Mr. Tierney also opened a 
laboratory for final years honours chemistry, which 
will be known as the Ryan Laboratory, in remem- 
brance of the late Prof. Hugh Ryan, the first professor 
of chemistry in University College, Dublin. 


Bioluminescence 

In connexion with Dr. V. B. Wigglesworth’s 
article on bioluminescence in Nature of September 11, 
p. 423, Mr. K. B. Williamson, c/o Manson House, 
26 Portland Place, London, W.1, has recalled observa- 
tions made by him while he was malaria research 
officer in Malaya some years ago. A dytiscid beetle 
which fell about three feet off the laboratory bench 
on to the floor of the old Malaria Bureau, Kuala 
Lumpur, displayed a unique type of biolumin- 
escence. The beetle appeared to emit bright flashes 
of white light, three or four at a time, from its eyes. 
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The fluorescent type of bioluminescence is invisible 
even in weak light ; but these flashes were conspicuous 
in competition with the light from a fairly bright 
electric bulb on the laboratory bench. The groups of 
flashes were repeated several times within half an 
hour, when the beetle was again dropped from the 
same height ; but never afterwards, when the drop. 
ping was repeated during the subsequent months it 
was kept alive. In sharp contrast to another Dytiscus, 
it failed to capture any mosquito larve or pupe during 
these months, and it not improbably died of starva. 
tion ; and may have been blinded by destruction of 
retinal pigment and damage to the cells producing it. 
Mr. Williamson tentatively suggests that the flashes 
from the beetle’s eyes were caused by reversal of the 
normal process of vision, energy in the form of light 
having been emitted instead of being absorbed by 
retinal pigment, as the result of intermittent out- 
wardly directed nervous impulses, due to shock. 


Earthquakes during July and August 


Dvurine July, nineteen strong earthquakes occurred 
in various parts of the world, the strongest being of 
instrumental scale 7} and occurring off the south- 
west coast of Peru on July 20. It had a depth of 
focus of 100 km, Two earthquakes on July 16 
radiating from a focus having an epicentre near the 
coast of Guatemala and having strengths 6} and 63 
were felt in Guatemala and San Salvador. The only 
earthquakes to do damage during the month occurred 
on July 20, damaging buildings on Coiba Island. 

During August, twenty-four strong earthquakes 
occurred in various parts of the world. The strongest 
eecurred on August 25 in the Salta Province of 
Argentina and attained scale 7}. During the month 
there was also rather more activity than usual along 
the south European seismic zone, earthquakes 
occurring on August 10 in the region of Alasehir in 
Turkey ; on August 12, 13 and 15 near Oporto in 
Portugal ; on August 18 near Sivrice in Turkey, and 
at Apulia in south Italy ; on August 21, destructive 
at Orda Nova in south Italy; on August 22 in 
Portugal and Italy ; and on August 27 in the region 
of Skadar, Albania. On August 30 there was also a 
repetition of an earthquake which occurred on 
July 8 in a rather unusual area—near Jan Mayen 
Island. 

Group reports have been received from the United 
States Coast and Geodetic Survey, the central station 
at Strasbourg, the Jesuit seismological central station 
at St. Louis, United States, and individual station 
reports have been received from Beograd, Cleveland 
(Ohio), De Bilt, Durham, Kew, Stuttgart, Toledo 
and Uccle. 


Polytetrafluoroethylene 


THE outstanding stability of fluorinated hydro- 
carbons has been fully exploited in the field of high 
polymers. The preparation and polymerization of 
tetrafluoroethylene was described some two years agc 
(Ind. Eng. Chem., 870; 1946). The polymer 
(P.T.F.E.) is an excellent dielectric (power factor - 
0-0002 over a wide frequency-range) and it is resistant 
to all common solvents up to 300°C. Molten alkali 
metals alone have any appreciable attack. In its 
strength, however, lies its greatest weakness. Form 
stability is retained up to 250° C., and even at higher 
temperatures there is no true softening ; thus mould- 
ing and fabrication present major obstacles. Pro- 
gress in overcoming this difficulty has, however, been 
made by Messrs. British Mechanical Productions, 
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Ltd., 21 Bruton Street, London, W.1, who recently 
exhibited in London examples of moulded valve- 
holders and other components in polytetrafluoro- 
ethylene. 


Pure Science and Industrial Development 


In an address, “Pure Science, Fertile Source of 
Industrial Progress”, on receiving from the Société 
pour l’Encouragement de |’Industrie Nationale the 
medal of the Grand Prix du Marquis d’Argenteuil 
for 1947, Prof. L. de Broglie gave a brilliant review 
of the contribution of research in fundamental 
physics to the progress of industry, in which he 
referred particularly to the achievements of such 
French physicists as D. Papin, 8. Carnot, Ampére 
and M. Deprez. He also pleaded for the vigorous 
prosecution both of the investigation of the laws of 
Nature without reference to their application, and 
of industrial and technical research directed towards 
the utilization of scientific knowledge for the improve- 
ment of human welfare. Prof. de Broglie drew his 
illustrations from the fields of heat, electricity, wave 
mechanics, relativity and nuclear physics, indicating 
how discoveries and investigations which have 
sppeared incredibly remote from practical life have 
yet in due course made most important contributions 
to industrial progress. 
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Sugar Research Foundation Prize 

ENTRIES are invited for the 1949 fourth intermedi- 
ate prize award of 5,000 dollars offered by the Sugar 
Research Foundation. The award will be given for 
discoveries in the chemistry, physiology or tech- 
nological application of carbohydrates which con- 
tribute to an understanding of the functions of sugar 
(sucrose) or to its practical utilization. The first of 
these awards (1946) was made to Drs. W. Z. Hassid, 
M. Doudoroff and H. A. Barker, of the University 
of California, Berkeley, for research leading to the 
enzymatic synthesis of sucrose; the second (1947) 
went to Dr. Carl F. Cori, professor of biochemistry, 
Washington University, St. Louis, Missouri, for 
research on problems of carbohydrate metabolism 
in the animal body ; the third (1948) to Dr. Leslie F. 
Wiggins, University of Birmingham, for chemical 
studies of the sucrose molecule and transformations 
which may make sucrose a valuable raw material 
in the chemical industries. Winners of these inter- 
mediate annual awards are eligible for the Grand 
Prize of 25,000 dollars to be given in 1950 for the 
most important work during the five preceding years. 
Further particulars can be obtained from the Execu- 
tive Secretary, National Science Fund, National 
Academy of Sciences, 2101 Constitution Avenue, 
N.W., Washington 25, D.C., to whom entries must 
be submitted by January 1, 1949. 


Beilby Memorial Awards 


From the interest derived from the invested capital 
of the Sir George Beilby Memorial Fund, at intervals 
to be determined by the administrators representing 
the Royal Institute of Chemistry, the Society of 
Chemical Industry, and the Institute of Metals, 
awards are made to British investigators in science 
to mark appreciation of records of distinguished work. 
Preference is given to investigations relating to the 
special interests of Sir George Beilby, including 
problems connected with fuel economy, chemical 
engineering and metallurgy, and awards are made 
generally to younger men who have done original 
independent work of exceptional merit over a period 
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of years. The administrators—the presidents, honor- 
ary treasurers and secretaries of the three participat- 
ing institutions—will be glad to have their attention 
directed to outstanding work of the nature indicated, 
not later than December 31, 1948. Communications 
should be addressed to the Convener, Sir George 
Beilby Memorial Fund, Royal Institute of Chemistry, 
30 Russell Square, London, W.C.1. 


““Changing Aspects of Nutrition”’ 


AN article under this title in Nature, October 2, 
pp. 543 and 544, dealt with the proceedings of a 
discussion on September 9 in Section I (Physiology) 
of the British Association. In the report of Dr. J. W. 
Howie’s contribution, reference is made to a “protein 
rice concentrate”; this should read “‘protein-rich 
concentrate”. Ewes fed this concentrate as a supple- 
ment to pasture grazing showed, over a period of 
two years observation, no difference in feces worm- 
egg counts from similar ewes grazed on the same 
pasture but not fed concentrate. Lambs born of the 
ewes and fed the same diet as their mothers, how- 
ever, showed a marked difference in worm burden 
during a year’s observation, the lambs given con- 
centrate having significantly fewer worm eggs in the 
feces. The account of Dr. Howie's second experi- 
ment, in which diet was shown to influence the 
resistance of mice to experimental tuberculosis, may 
have suggested that the higher protein in the better 
diet was established as the cause of the superior 
resistance. Dr. Howie wishes to make it clear that 
he has not yet examined this possibility, and that 
other important differences between the diets must 
be taken into account. 


Announcements 

THE Meldola Medal is the gift of the Society of 
Maccabzans and is normally awarded annually. The 
next award will be made early in 1949 to the chemist 
who, being a British subject and less than thirty 
years of age on December 31, 1948, shows the most 
promise, as indicated by his or her published chemical 
work brought to the notice of the Council of the 
Royal Institute of Chemistry before December 31, 
1948. Communications should be addressed to the 
President, Royal Institute of Chemistry, 30 Russell 
Square, London, W.C.1, the envelope being marked 
““Meldola Medal’’. 


A sYMPOsIUM on the “Applications of Electronics 
to Research and Industry” has been arranged by the 
Electronics Group of the Scientific Instrument Manu- 
facturers’ Association. . It will be held at the Caxton 
Hall, London, during November 18 and 19. 


A FuND for the encouragement of the gliding and 
soaring movement is being raised as a tribute to the 
late Robert Kronfeld, who was killed while testing a 
tailless glider early this year. A committee has been 
formed to make the appeal and receive subscriptions, 
which should be sent to Mr. Lawrence Wingfield, 
c/o Royal Aeronautical Society, 4 Hamilton Place, 
W.1, marked Kronfeld Memorial Fund. 


A HALF-YEARLY list of botanical papers printed in 
India, Pakistan, Burma, Ceylon, Siam, Malaya and 
Indonesia will be published by the Botanical Society 
of Bengal in the Society’s Bulletin issued in April 
and October every year. Authors are requested to 
send their reprints to the Honorary Secretary, 
Botanical Society of Bengal, 35 Ballygunge Circular 
Road, Calcutta 13. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondiente. 
No notice ie taken of anonymous c 





Structure of the Dinitrososulphite lon 

Srvce the observation by Davy' that nitric oxide 
is absorbed by alkaline potassium sulphite to form 
@ crystalline ‘compound (shown later by Pelouze* 
to have the composition K,SO,N,), several conflicting 
formule have been suggested to account for its 
chemistry*“*. 

We have found that the corresponding thallium 
and ammonium salts are isomorphous with the 
potassium salt, and this has enabled us, by direct 
X-ray crystal analysis, to determine the structure of 
the dinitrososulphite ion independently of any pre- 
conceived formulation. The results of Fourier 
syntheses show the configuration of the ion to be as 
in the accompanying figure. 











An interesting feature of the structure is that the 
S atom and the N,O, group lie in one plane and that 
the bond-angles approximate closely to 120°. This, 
together with the short N—N distance of 1-30 A., 
implies, as suggested by Evans and Gergely (see 
following communication), a double-bond between 
the nitrogen atoms with trigonal [sp*) hybridization. 
It invites comparison with the structure of dimethyl 
nitramine’. Both the N—O distances of 1-36°A. 
correspond to a bond-order of about 1-2 if com- 
pared with the most recently suggested covalent 
radii®®. 

As was to be expected (cf. the structure of the 
sulphamate ion?’), the SO, and the adjoining nitrogen 
atom form an approximately tetrahedral group, with 
S—O = 1-44 A. and S—N = 1-63 A. 

Although three-dimensional methods were used in 
the structure analysis, we cannot at this stage exclude 
the possibility of the bond-lengths being subject to 
errors up to + 0-06 A., owing to the large absorption 
errors unavoidable in intensity measurements with 
the potassium salt. The isomorphous ammonium salt 
will be used to obtain more exact values for the 
atomic parameters. 

We wish to thank Mr. F. J. Garrick and Mr. A. 
White for the preparation and chemical analysis of 
the thallium salt. 

E. G. Cox 
G. A. JEFFREY 
; H. P. STADLER 
Chemistry Department, 
University of Leeds. 
July 7 
' Davy, H., Bibl. Brit, (Serie Sci. Arts), 20, 358 (1802). 
* Pelouze, J., Liebigs Ann., 15, 240 (1835). 
* Hantzsch, A., Ber., $8, 3079 (1905). 
* Divers, E., and Haga, T., J. Chem. Soc., @, 1610 (1896). 
* Raschig, F., ‘“‘Schwefel und Stickstoff Studien”, 108-127 (1924). 
* Weitz, E., and Achterberg, F., Ber., 66, 1718 (1933). 


’ Costain, W., and Cox, E. G., Nature, 160, 826 (1947). 
* Schomaker, V., and Stevenson, D. P., J. Amer. Chem. Soc., 63, 37 
(1941). 


* Gordy, W., J. Chem. Phys., 15, 81 (1947). 
“ Brown, C. J., and Cox, E. G., J. Chem. Soe., 1 (1940). 
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THE trigonal planar symmetry of the three bonds 
formed by the nitrogen atom attached to the sulphur 
atom in the structure described in the prece ling 
communication suggests that the orbitals of this 
nitrogen atom correspond in bond formation to q 
hybridization of the type (ls)*(2p)*(2s2p*)* rather 
than to (1s)*(2s)*2pz2py2p,. In the former electronic 
configuration, the three sp* orbitals will possess 
trigonal symmetry, and there will be one doubly 
occupied x-orbital orthogonal to the plane of the 
sp*-orbitals. This type of hybridization has been 
postulated by us? in a discussion of the properties of 
the >N—H O=C< structure in proteins. 


ie 


We have based molecular orbital calculations on the 
structure shown in the accompanying illustration, in 
which the z-orbitals are occupied by six electrons, the 
whole group within the brackets having a full negative 
charge. Since the SO, group has a tetrahedral struct- 
ure, it appears reasonable to neglect conjugation of 
this group with the z-electrons of the nitrogen and 
oxygen atoms ; we have therefore dealt with the four 
atomic centres in the structure within the brackets. 

The secular equation for this array of centres is: 
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where the §’s stand for exchange integrals and the 
q’s for Coulombic integrals. 

The ionization potential* and thus the Coulombic 
integral of the trigonal nitrogen N’ is lower than that 
of the pyramidal nitrogen N*. Since all the §’s are 
very nearly the same, a difference between gy’ and 
qnv of the order of the difference in the ionization 
potentials would lead to a structure with unequal 
NO bond-distances. The inductive effect of the sulphur 
atom of the SO, group on the N’ to which it is 
attached, must, however, be taken into account, and 
because of the symmetry of the structure we have 
assumed that this effect offsets the difference in the 
q's. 

We find the following values for the charg 
densities and the bond-orders : 


Atom oO nN’ nN’ 0 
Charge — 0-724 + 0-724 — 0-276 — 0-724 
Bond-order 1°45 1-72 1°45 

when ¢x’ = @x” = 70 
Atom oO Nn’ Nn’ oO 
Charge — 0°84 + 0°34 — 0-16 — O-s4 
Bond-order 1-40 1-76 1-40 


when ¢x’ = ¢x”, and go — gn = 0° 


It is interesting to compare these results with the 
experimental values reported above. For this purpose 
we have used the covalent radii given by Gordy* to 
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construct @ bond-order — bond-length curve for NN 
and NO bonds. On this basis we can make the 
following comparison : 

Bond-order 


Bond-length (A.) Bond-length (A.) 
Iculated observed 


Bond calculated calc 
ON 1°45 1°32 
1-36 
1°40 1°33 
NN 1-72 1°30 
1°30 
1-76 1-29 


The undistorted angle N’N“O should be close to 
90°, and we suggest that the observed angle of 117° 
arises because of the strong repulsion between the 
negatively charged oxygen atoms. 

The same treatment can be applied to the di- 
methylnitramine structure‘, and, although owing 
to hyperconjugation with the methyl groups the 
simplifications are less justified, the results do reveal 
strong double-bond character in both the NN and 
the NO bonds. 

M. G. Evans 
J. GERGELY 


Chemistry Department, 
University of Leeds. 


July 7. 


‘ Evans, M. G., and Gergely, J. (in the press). 
* Mulliken, R., J. Chem. Phys., 2, 782 (1934). 
‘Gordy, W., J. Chem. Phys., 15, 81 (1947). 
‘Costain, W., and Cox, E. G., Nature, 160, 826 (1947). 


Crystal Structure of ‘Gammexane’ 


THE crystal structure of y-benzenehexachloride, 
the insecticide ‘Gammexane’, has been determined 
by X-ray analysis (Weissenberg diagram) in the usual 
way of trial and error, starting from Patterson data 
and supported by repeated Fourier syntheses. Cell 
dimensions : a = 8-5 A.; b = 10-3A.; c= 13-9A.; 
8= 121°. Space group P2,;¢; four molecules per 
cell. 








Fig. 1. Projection of the electron density on a plane perpendicular 
to the a-axis. (2’ zsin 8) 





Fig. 2. Projection of the electron density along the b-axis 
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Figs. 1 and 2 give the Fourier map of the 100 and 
010 projections. The carbon ring is of the ‘chair’- 
form and the configuration of the chlorine atoms 
proves to be of type ecexxx (in the nomenclature of 
Hassel'), as is seen in Fig. 3. 





A B 


Fig. 3. Atomic models of the ‘Gammexane’ molecule. A, All 
dimensions to scale (smal) white balls represent hydrogen atoms). 
B, Schematic (hydrogen atoms omitted) 


Thus the molecule of the insecticide is shown to 
be not isomorphous with the molecule of meso-inosite 
(type exanx), contrary to a suggestion by Slade’. 
Moreover, it has been generally supposed that steric 
hindrance should not allow chlorine atoms in 1,3 
positions both to have the ¢-configuration®*. 

This, too, is disposed of by our result. The steric 
hindrance causes only a slight bending apart of the 
1,3 C—Cl bonds in question (see Fig. 2, where the 
projections of these bonds are not of equal length). 
The number of isomers is now no longer restricted 
to five ; and as a matter of fact, Hassel quite recently 
announced the preparation of a sixth isomer‘. 

G. W. vaN VLOTEN 
Cu. A. KRUISsSINK 
B. StTR1JK 
J. M. Brsvoet 

van ’t Hoff-Laboratorium, 


Utrecht, Holland. 
' Hassel, O., Tids. Kjemi, Bergvesen, Met., 3, 32 (1943). Hassel, O., 
and Viervoll, H., Acta Chem. Scand., 1, 149 (1947). 
* Slade, R. E., Endeavour, 4, 148 (1945); Chem. and Ind., 314 (1945). 
* Daasch, L. W., Ind. and Eng. Chem. (Anal. Ed.), 19, 784 (1947). 
* Bastiansen, O., and Hassel, O., Acta Chem. Scand., 1, 683 (1947). 
Hassel, O., and Ottar, B., Acta Chem. Scand., 1, 932 (1947). 





A High-Pressure Hydrogen-filled lonization 
Chamber 


ELECTRON collection has been obtained in hydrogen 
up to pressures of about 90 atmospheres. To get 
the very pure hydrogen needed, a cylindrical ioniza- 
tion chamber was made of glass (12 cm. long; 5 cm. 
diameter), with an axial wire (0-2 mm. diameter), for 
the collecting electrode; a coating of ‘Aquadag’ on 
the outside of the glass formed a convenient high- 
voltage electrode. The chamber was very carefully 
evacuated, baked, sealed off, and then placed in a 
steel container in which the pressure of hydrogen 
was slowly raised at the rate of one atmosphere per 
hour. By means of two heated palladium tubes 
sealed into the glass chamber, the chamber was 
slowly filled with purified hydrogen. 

The size of recoil proton pulses produced by neutron 
irradiation was found to decrease with increase in 
pressure. At 60 atmospheres and 4,000 volts, the 
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pulse size was very nearly independent of collecting 
voltage, but only 0-32 times that expected for com- 
plete electron collection. At 88 atmospheres the 
— size had decreased to 0-18 times the expected 
value. 

To check whether, in spite of the electron loss, all 
pulses were still proportional to the initial ionization, 
the chamber was irradiated with neutrons produced 
by the known (d,n) reactions in hydrogen-2, beryllium- 
9, nitrogen-14' and lithium-7*%. The tive 
neutron energies are 2-2, 4-14, 5-32, 13-05 MeV., 
that is, in the ratio 1: 1-88 : 2-42: 5-94. The max- 
imum pulse sizes were found to be (see graph) in the 
ratio 1: 1-9: 2-4:4-7. The low measured value for 
the 13 MeV. neutron group may be due to the small 
intensity. The end-point does, in fact, agree well with 
the more intense 10 MeV. group (the ratio then is 
1: 4-55). Bias curves calculated from the known 
chamber geometry are shown (broken lines) for the 
homogeneous neutrons from hydrogen-2, and from 
nitrogen-l4. Agreement is good, and the small 
deviations may be due to lack of complete voltage 
saturation, the effect of valve noise, and a known 
slight inhomogeneity in the neutrons produced by 
a thick target and by scattering in the target 
assembly. 

With a pulse-size analyser’, or a pulse spectrograph‘, 
the present chamber should be useful for measuring 
neutron spectra up to approximately 13 MeV., the 
limiting factor being the range of the proton recoils. 
An important advantage is the high efficiency for 
neutron detection. For example, at 90 atmospheres 
the present chamber will detect 17 per cent of in- 
cident neutrons of 2-2 MeV. 

In view of the freedom from electronegative gas 
contamination and the lack of electron attachment 
in hydrogen, it is unlikely that the electron loss can 
be explained by volume recombination or negative 
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ion formation. Moreover, such electron loss would 
seriously distort the bias curves. It must therefore 
be attributed to preferential or initial recombination. 
The magnitude of the effect is surprisingly large, 
It is hoped to fill a similar chamber with deuterium 
and use it for studies of the nuclear photo-effect. 
G. H. Strarrorp 
Cavendish Laboratory, 
Cambridge. 
Sept. 22. 
' Gibson, W. M., and Livesey, D. L., Proc. Phys. Soc., 6B, 523 (1948), 
* Green, L. L. (private communication). 
? Freundlich, H. F., et al., Rev. Sci. Instr., 18, 90 (1947). 
* Maeder, D., Helv. Phys. Acta, 20, 139 (1947). 


Masses of Mesons 


In 1929 I published a number of papers* on the 
problem of the masses of the fundamental particles, 
in which I proposed a new principle, called the 
“hypothesis of elementary indeterminacy”. Accord- 
ing to this hypothesis, a fundamental neutral particle 
is ascribed a certain fundamental length, go, related 
to a fundamental momentum, p,, by the relation 


GePo = h, (1) 


and a fundamental time, ¢,, connected to the energy, 
E,, by the conjugate relation 


tH, = h. (2) 


qd» is interpreted as the linear dimension of a cell 

structure of the configuration space of the particle ; 

this amounts to the assertion that the position of 

the particle cannot be determined to a greater 

accuracy than g,, so that this quantity constitutes 
the linear extension or ‘radius’ 
of the particle. ¢, is inter- 
preted as a natural time unit 
connected with the particle, 
which is essentially the same 
as ascribing to it an oscillation 
of periodic time f¢. 

Applying this hypothesis first 
to photons, one has to put 
t,=1/v, which immediately 
leads to EH, = hy. Further, 
one has to put Pp, = hv/c, 
which leads to gg=; thus 
the ‘radius’ of the photon is 


_ identical with the wave-length 
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End-point of curve D 


of the corresponding wave. 
Next, applying the hypothesis 
to a stationary particle of rest 
mass m,, one finds with the 
help of the Einstein relation 
BE, = me, 


88 


j= — (3) 


which is equivalent to the 








48 64 
Discriminator bias (volts) 
+ D neutrons 


Curve A: *H 
Curve B: *Be + D neutrons 
Curve A was obtained at 60 atmospheres pressure 
The abscisse in curve A have been scaled down by a factor 0-18/0-32 = 0-57, to allow 
for the difference in pressure. The break in the upper part of curve 
of some *H + D neutrons 





Curve C: “N + D neutrons 
Curve D: "Li + D neutrons 


, the remaining three at 88 atmospheres. 
C shows the presence 


+ de Broglie relation hv, = m,c* 
for the de Broglie frequency 
of the particle. One can 
further show that 


(4) 


q = -_ 
0 mec 
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In other words, the linear dimension or radius of the 
particle turns out to be equal to its Compton wave- 
length. 

In the previously mentioned papers the attempt 
was made to obtain the mass ratio of proton and 
electron from this hypothesis on the basis of the 
derived formule by considering the transformation 
of a neutron into a proton and an electron (8-decay) 
at a time when the neutron had not actually been 
discovered*, It led to a very satisfactory value for 
this mass ratio. In the present note, the hypothesis 
is applied to the problem of the masses of the mesons. 

From (4) one obtains for the radius r_, of the 
neutron 


Ah 


, (5) 
My 


Tn 


where the neutron mass is replaced by the almost 
equal mass my of the proton. On the other hand, 
this radius can also be defined as the range of the 
nuclear field surrounding the neutron which, accord- 
ing to Yukawa’s theory, is roughly given by 


.s a 
2rmac 
where mm, is the mass of the meson connected with 
this field, which is most probably a =-meson. Identify- 
ing (5) and (6), one gets at once 
Mp/ nx 2. (7) 

This gives for the mass number of the z-meson in 
electronic units the value 293, which compares well 
with the experimentally established value* 260 + 40. 

It is well known that the z-meson is in many ways 
analogous to a photon. Thus the production of such 
@ meson by a fast nucleon is the analogue of the 
Bremsstrahlung of an electron, and the nuclear dis- 
integration caused by a x-meson is the analogue of 
the ionization of an atom by a photon or the photo- 
electric effect. It is suggested here that the ‘decay 
process’ of a =-meson into a u-meson is, in fact, the 
analogue of the Compton effect. In other words, it 
is assumed that the collision of a =-meson with a 
nucleon (neutron) results in the production of a 
1-meson, the remainder of the energy being disposed 
of by the emission of some neutral particle of small 
rest mass (neutretto, neutrino or photon). 

The maximum change of wave-length for the ordin- 
ary Compton effect is given by 


, a 2h 


a — A = ° (8) 
Mec 


in the analogous case of the ‘meson Compton effect’, 
we have to replace the ‘radii’ 4’,A of the photons by 
the radii 

r = = r= A (9) 


, 


, 
m,C MC 


of the primary and the secondary mesons, and the 
electronic mass me is to be replaced by mp. This with 
the help of (7) leads to 


l 


mg/m, = | +-= 1-32. (10) 


The results of the experimental determination of the 
mass ratio Ma/ My by the Bristol school is considerably 
higher, near 1-6; but recent results by American 
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workers, reported at the Bristol Symposium on 
Cosmic Radiation, indicate a value near 1-35, which 
is in agreement with formula (10). 

This ‘scattering’ process could, of course, be re- 
peated and would result in the production of smaller 
and smaller mesons. Indeed, the existence of mesons 
of small mass (or of some sort of ‘heavy electrons’) 
has been claimed recently by a number of workers 
in the field of cosmic radiation. Furthermore, if the 
close analogy between mesons and photons is correct, 
all mesons are, in fact, the same type of fundamental 
particle, and one should therefore expect to find 
a continuous spectrum of mesons over a wide range 
of masses below and above that of the x-meson. 

R. Firtu 
Birkbeck College, 
University of London. 
Sept. 25. 

' Firth, R., Z. Phys., 57, 429 (1929); Naturwissensch., 17, 688, 72 

(1929); Phys. Z., 30, 895 (1929). 
* Firth, R., Z. Phys., 85, 294 (1933). Glaser, W., and Sitte, K., Z. 

Phys., 87, 674 (1934). 
* Goldschmidt-Clement, Y., King, D. T., Muirhead, H., and Ritson, 
D. M., Proc. Phys. Soc., G1, 183 (1948). 


* Lattes, C. H. G., Occhialini, G. P. 8., and Powell, C. F., Proc. Phys. 
Soe., 61, 173 (1948). 


Volume Change of Hexamethyl Benzene 


SINCE the crystal structure of hexamethyl benzene 
at room temperatures has been accurately determined 
by Robertson and Brockway’, it seemed of interest 
to investigate the intra- and inter-molecular inter- 
actions of the methyl groups. Pauling* has suggested 
that a lower transition point at — 165° C. marks the 
beginning of rotation of methyl groups. It is then 
desirable to elucidate the mechanism of an upper 
transition found at 110°C. The thermal data of 
these transitions as well as those of the melting point 
have been reported by Parks and his co-workers’. 
We have made a preliminary dilatometric investiga- 
tion of this substance from room temperature to the 
liquid temperature. The results are shown in the 


accompanying graph. 











80 100 120 140 160 180 
eC. 


Throughout the whole region of temperature, except 
the transition and melting temperatures, the heating- 
rate is about 0-2° C. per minute, and at the melting 
and transition points the temperature was kept 
constant for about two or three hours in order to 
reach the equilibrium state. The molecular volumes 
are calculated by subtracting the expansion of mer- 
eury which is used as the dilatometer liquid. The 
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volume expansion from room temperature to just 
below the transition point is about 10-2 per cent, 
which is comparable with the density decrease of 
9 per cent suggested by Robertson and Brockway as 
likely to occur if the triclinic crystal had taken a 
monoclinic structure by a slight rearrangement. The 
abrupt volume change at the transition point is 
3-65 c.c./mole, corresponding to about 2-4 per cent 
of the volume at room temperatures. After passing 
through the transition point, the volume still increases 
to @ conspicuous maximum value (178-5 c.c./mole) 
at about 130°C. and then decreases to a minimum 
value (160-5 c.c./mole), showing negative thermal 
expansion, melting finally at 165-5°C. The volume 
change at the melting point is about 30 c.c./mole, 
corresponding to 8 per cent of the volume at room 
temperatures. 

The ratio of entropy changes at the transition and 
melting points measured by Parks and others is 
nearly equal to the ratio of the corresponding volume 
changes given above. Examples of similar unusual 
negative thermal expansion are known in the cases 
of ammonium iodide‘ (— 60° C. ~ — 40° C.), deutero- 
ammonium bromide (ND,Br)* (— 70° C. ~ — 58°C.), 
ice* under the pressures of about 1,500 kgm./em.? 
(— 10°C. ~ — 2°C.), and a few other substances in 
the neighbourhood of their transition points. We 
are now making an X-ray analysis of the structure 
in the region between the transition and the melting 
points. The examination of the effect of substitution 
of the methyl groups by chlorine atoms will also be 
interesting in connexion with the dielectric study by 
White and Bishop’. 





H. CHrefara 
S. Sexr 
Department of Chemistry, 
Osaka University, 
Osaka. 
July 15. 
' Brockway and Robertson, J. Chem. Soc., 1324 (1939). 
* Pauling, Phys. Rev., 36, 430 (1930). 
* Spaght, Thomas and Parks, J. Amer. Chem. Soc., 96, 882 (1932). 
* Smits and Muller, Z. phys. Chem., B, 36, 140 (1938). 
* Smits, Pollender and Kroger, Z. phys. Chem., B, 41, 215 (1938). 
* Bridgman, “Physics of High Pressure’’. 
*"s White andJBishop, J. Amer. Chem. Soc., @, 16 (1940). 


Nitrogen Afterglow 


In a recent communication in Nature, L. Herman 
and R. Herman! have given an account of their 
spectroscopic study of the complex afterglow in 
nitrogen immediately after the discharge is stopped. 
These short-lived afterglows have also been exten- 
sively studied by Kaplan’. In this connexion, Herman 
and Herman remark that it seems difficult to explain 
the characteristics of the complex afterglow as 
recorded by them with the help of the theory of 
active nitrogen proposed by me*. It appears, how- 
ever, that these authors have missed the very im- 
portant point that my theory was developed for the 
long-lived Lewis — Rayleigh afterglow, and not for 
the short-lived Kaplan afterglow, which is quite a 
distinct phenomenon. According to my hypothesis, 


the Lewis — Rayleigh afterglow phenomena, for ex- 
ample, the long life, the rate of decay, ionization, 
the characteristic spectrum (selected bands from the 
first positive group), etc., can be very satisfactorily 
explained if it is assumed that the active substance 
in the glow is N,+(X’) ions. The Kaplan afterglows, 
however, contain besides N,+(X’) ions other particles 
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such as N,+(A’), N, N’ which are responsible for the 
complex nature of the short-lived spectrum. It may, 
however, be mentioned in this connexion that in 
some of his experiments Kaplan has observed the 
persistence of the first negative bands for several 
seconds after the discharge is stopped. This provides 
a direct proof of the presence of N,+ ions, at least in 
the first stage of the afterglow. According to my 
hypothesis, the N,*+ ions continue their existence 
even after the short-lived afterglows have died out 
and produce the phenomena associated with the 
Lewis — Rayleigh afterglow. 

For explaining the afterglow characteristics M. and 
Mme. Herman prefer the Cario —- Kaplan mechanism‘. 
This necessitates the presence of atomic nitrogen. 
There is no doubt that nitrogen molecules (N,) are 
dissociated in the strong discharge and excited 
nitrogen atoms are produced. This, indeed, is proved 
by some of Kaplan’s spectrograms*. But the presence 
of such atoms when the discharge is on, or for a very 
short time thereafter, is a different matter from their 
persistence for several hours producing the Lewis - 
Rayleigh afterglow, remembering that atomic nitrogen 
is known to have very short life. 

S. K. Mrrra 
Wireless Laboratory, 
92 Upper Circular Road, 
Calcutta. 
Aug. 25. 
* Herman, L., and Herman, R., Nature, 161, 1018 (1948). 
* Kaplan, J., papers published in the Physical Review from 1932 
onwards. 
* Mitra, S. K., “‘Active Nitrogen—A New Theory’’ (Monograph 
Indian Association for the Cultivation of Science, Calcutta (1945 
See also Nature, 154, 212 and 576, 831 (1944). 
* Cario, G., and Kaplan, J., Z. Phys., 68, 769 (1929). 
* Kaplan, J., Nature, 149, 273 (1942). 


Evolution of the Universe 


In checking the results presented by Gamow in 
his recent article on “The Evolution of the Universe” 
[Nature of October 30, p. 680], we found that his 
expression for matter-density suffers from the follow- 
ing errors: (1) an error of not taking into account 
the magnetic moments in Eq. (7) for the capture 
cross-section, (2) an error in estimating the value of 
a by integrating the equations for deuteron formation 
(the use of an electronic analogue computer leads to 
a = 1), and (3) an arithmetical error in evaluating 
0» from Eq. (9). In addition, the coefficient in Eq. (3) 
is 1-52 rather than 2-14. Correcting for these errors, 
we find 
4-83 x lo 
—“3 


rmat. = 


The condensation-mass obtained from this corrected 
density comes out not much different from Gamow’s 
original estimate. However, the intersection point 
Pmat. = rad. occurs at ¢ = 8-6 x 10!’ sec. >3 x 10°° 
years (that is, about ten times the present age of the 
universe). This indicates that, in finding the inter- 
section, one should not neglect the curvature term 
in the general equation of the expanding universe. 
In other words, the formation of condensations must 
have taken place when the expansion was becoming 
linear with time. 
Accordingly, we have integrated analytically the 
exact expression! : 
di __=[8rG@ faT* > 2 Fil 
a Pe (& + ema = Say 


c2 
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with J @ 1/l and Ry, = 1-9 x 10° — | light-years. 
The integrated values of pmat, and prad, intersect at 
a reasonable time, namely, 3-5 x 10** sec. > 10’ 
years, and the masses and radii of condensations at 
this time become, according to the Jeans’ criterion, 
M, = 3-8 x 10° sun masses, and R, = 1:1 x 10 
light-years. The temperature of the gas at the time of 
condensation was 600° K., and the temperature in the 
universe at the present time is found to be about 5° K. 

We hope to publish the details of these calculations 
in the near future. 

Our thanks are due to Dr. G. Gamow for the pro- 
posal of the topic and his constant encouragement 
during the process of error-hunting. We wish also 
to thank Dr. J.'W. Follin, jun., for his kindness in 
performing the integrations required for the determ- 
ination of a, on a Reeves Analogue Computer. 
The work described in this letter was supported by 
the United States Navy, Bureau of Ordnance, under 
Contract NOrd-7386. 

RALPH A. ALPHER 
ROBERT HERMAN 


Applied Physics Laboratory, 
Johns Hopkins University, 
Silver Spring, Maryland. 
Oct. 25. 


'Gamow, G., Phys. Rev., 70, 572 (1946 





Relative Abundances of Potassium and Argon 
in the Earth’s Surface Materials 


E. Bleuler and M. Gabriel’ have recently shown 
that potassium-40 decays radioactively in two differ- 
ent ways. Apparently a potassium-40 nucleus can 
decay either by emitting a beia-ray, or by capturing 
one of its own K-electrons and emitting a gamma- 
ray. In the first case the resulting product is 
calcium-40, and the latter argon-40. 1-9 capture 
processes occur for every beta-ray emission. 

The beta-ray emission of potassium-40 has been 
known for many years, and the accepted half-life 
of the reaction is (7 + 1) x 10* yr. The effect of the 
K-electron capture process is to reduce the tota! half- 
life of potassium-40 to about 2-4 x 10% yr. E. 
Gleditsch and T. Graf? have pointed out the import- 
ance of this fact in geophysical theory, and have 
shown, for example, that the heating effect of 
potassium-40 in the earth’s crust 2-4 x 10° years 
ago must have heen about two hundred times greater 
than the total radioactive heating at the present day. 
So far as I am aware, however, the problem of the 
amount of argon-40 which would have been produced 
by the reaction in the life-time of the earth has not 
been considered. 

Potassium is an abundant element in the earth’s 
surface materials. If, following F. W. Clarke’, we 
consider an outer spherical shell of the earth 10 
miles deep, its composition is: atmosphere, 0-03 per 
cent; ocean, 7-08 per cent; solid crust, 92-80 per 
cent. The total percentage of potassium is about 
2-4, and since the relative abundance of potassium-40 
in natural potassium‘ is 0-012 per cent, the present 
percentage of potassium-40 in the shell is 1-2 x 
10-* x 2-4 = 2:9 x 10° per cent. Argon con- 
stitutes about 1-44 per cent of the atmosphere by 
mass; hence its percentage in the total shell is 
0-03 x 1-44 x 10°? = 4-3 x 10“ per cent, or 1-5 
the present amount of potassium-40. 
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If we take a figure of 2-4 x 10* years as a reason- 
able estimate of the age of the crust, it follows that 
the original amount of potassium-40 would have 
been 27°, or about 1,000 times greater than the 
present amount. Of this quantity, approximately 
two-thirds would have been transformed to argon ; 
that is, the total quantity of argon present in the 
surface materials of the earth should be about 430 
times the known amount of argon in the atmosphere. 

It might be assumed that the bulk of the argon 
generated in the solid crust was retained in the crust, 
but even this assumption will only reduce the dis- 
crepancy. From the quantity of sodium retained in 
the ocean, F. W. Clarke® estimates that an amount 
of solid material equal to about 5 per cent of the 
postulated shell has undergone erosion. It is hard 
to imagine that, if during this process the sodium 
was extracted from the rock, the argon would not 
also escape, and this process would supply a quantity 
of argon more than twenty times that of atmospheric 
argon. If, on the other hand, we assume that the 
argon of the atmosphere‘, which is 99-6 per cent A*®, 
is derived from the eroded layer only, we easily 
arrive at an age of the crust of about 1-3 x 10° 
years, which. differs by a factor of about 2 from the 
accepted estimates of geological ages. A correction 
to these results should be applied for the amount of 
argon in solution in the ocean; but it can easily be 
shown that this correction is of no importance. 

Two other possibilities may be considered : (1) that 
argon-40 is itself unstable and changes to some other 
element ; or (2) that argon escapes from the atmo- 
sphere into space. Both processes seem to be highly 
improbable. At the lower end of the periodic table, 
the mass defect of the stable elements increases with 
atomic number, and this consideration alone seems 
to rule out the decay of argon-40 to any other stable 
element. Apart from this, argon is very commonly 
used in Wilson cloud chambers, and it is highly un- 
likely that its hypothetical decay would have escaped 
detection. The escape of argon from the atmosphere 
would seem also to involve the escape of nitrogen, 
oxygen and probably carbon dioxide. This seems 
very unlikely. 

It is known, however, that cosmic rays produce 
atomic disintegrations; but again it can be shown 
that the amount of argon which could be destroyed 
by this process is probably exceedingly small. It is 
estimated by Powell and his co-workers that, at a 
height of 3,000 m., fifteen explosive atomic disintegra- 
tions occur per c.c. per diem in a nuclear photographic 
emulsion. This means that in 2-4 x 10° years, 
1-3 x 10" atoms per c.c. would have been dis- 
integrated, assuming, of course, that the cosmic ray 
intensity remained constant. There are, however, 
nearly 10** atoms per c.c. of the emulsion; hence 
about one atom in 10’ of the emulsion would dis- 
integrate. The effect on the average chemical com- 
position of the emulsion is obviously insignificant. 
Argon, owing to its distribution throughout the 
atmosphere, may behave in a different manner; but 
it seems improbable that a factor of at least 10° could 
be introduced. Also we are faced with the problem 
of disposing of the large quantities of helium and 
hydrogen which would result from the destruction 
of the argon. These, of course, might escape from 
the atmosphere. 

We are accordingly forced to conclude that either 
the assumed data for the breakdown of potassium-40 
and its abundance in the surface materials are in- 
correct, or that the present estimates of the age of 
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the earth are too great by a factor of two, unless 
some plausible explanation of the clash of data can 
be found. 
Since writing the above, H. E. Suess* has published 
a letter in which he arrives at a similar result. He 
concludes that the proposed half-life of 2 x 10° yr. 
for potassium-40 must be incorrect. 
J. H. J. Poore 
Trinity College, 
Dublin. 
June 12. 
* Bleuler, E., and Gabriel, M., Helv. Phys. Acta, 20, 67 (1947). 
* Gleditsch, E., and Graf, T., Phys. Rev., 72, 641 (1947). 
* Clarke, F. W., “‘Data of Geochemistry’’, 22 and 36 (5th ed., 1922). 
* Nier, Phys. Rev., 50, 1041 (1936). 
* Clarke, F. W., “Data of Geochemistry”, 31. 
* Suess, H. E., Phys. Rev., 78, 1029 (1948). 


Structure of the Pigment of Chromobac- 
terium iodinum 


THe dihydroxyphenazine obtained by catalytic 
reduction of the pigment of Chromobacterium iodinum' 
has been methylated. The resulting dimethoxy- 
phenazine crystallized in yellow needles, m.p. 245- 
246° (found: C, 69-9; H, 4-4; C,,H,,0,N, requires 
C, 70-0; H, 5-0 per cent). This compound differs 
from 1 : 4-dimethoxyphenazine*, m.p. 185°. It has 
been shown already that synthetic 1: 2- and 1: 3- 
dihydroxyphenazines** differ from the natural pro- 
duct. The conclusion, therefore, is that the pigment 
contains the two hydroxyl groups in different benzene 
nuclei of the phenazine skeleton. 
The condensation of 3-methoxy-o-quinone with 
3-methoxy-o-phenylenediamine has yielded a mixture 
of 1:5- and 1: 8-dimethoxyphenazines which was 
separated by chromatography, yielding : 
(a) Yellow needles, m.p. 245-246°, not depressed 
by admixture with the dimethoxy phenazine de- 
scribed above (found: C, 70-4; H, 4:7; C,,H,,0.N, 
requires C, 70-0; H, 5-0 per cent). The crystalline 
forms of the two specimens are identical. 
(6) Yellow, hair-like needles, m.p. 253-254° (found : 
C, 70-2; H, 4:7; C,g¢H,,0,N, requires C, 70-0; 
H, 5-0 per cent). 
The problent of the orientation of the two methoxy! 
groups in (a) is now being investigated, and a full 
account of our work will be published elsewhere. 
G. R. CLEMo 
A. F. DaGuLisH 
King’s College, 
Newcastle-upon-Tyne. 
Sept. 29. 

' Clemo, G. R., and McIlwain, H., /. Chem. Soc., 479 (1938). 

* Slack, P. Z., and Slack, R., Nature, 160, 437 (1947). 

* Hegedus, B., Feitschrift fir E. C. Barell, 388 (1946). 

* Clemo, G. R., and Daglish, A. F., J. Chem. Soc. (in the press). 


Preparation of Phthaly!l-L-Glutamic Acid 


Ly a recent paper recording the preparation and 
properties of phthalyl-amino-acids, Billman and 
Harting' claim that the derivative obtained by 
heating L-glutamic acid with phthalic anhydride at 
180—185° is the optically active phthalyl-t-glutamic 
acid. 

While investigating the use of phthalylated inter- 
mediates as a means of synthesizing simple peptides 
containing glutamic acid, we have prepared both 
phthalyl-t-glutamie acid, m.p. 158-159°, [a]p'** in 
0-33.N sodium carbonate = — 27-4° (found: C, 56-5; 
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H, 4:0; N, 4:9; C,;H,,0,N requires ©," 56-3; 
H, 4-0; N, 5-1 per cent), and the correspond ing 
racemic acid, m.p. 189-190° (found: ©, 56-5; 
H, 4-0; N, 5-0 per cent). The American authors have 
not quoted the rotation of their phthalylglutamic 
acid; but it is evident from its melting point of 
188—189° that the derivative described by them is 
the DL-compound. However, we have repeated thicir 
preparation, and although the crude product has 
measurable optical, activity, we have confirmed our 
earlier observation that the only compound which can 
be isolated on recrystallization is the racemic acid of 
melting point 189-190°. Phthalyl-pu-glutamic acid 
is more satisfactorily prepared by heating phthalic 
anhydride and a suspension of L-glutamic acid in 
boiling pyridine. The crude phthalamic acid obtained 
on evaporating the solvent is then heated with 
acetic anhydride to close the phthalimide ring, de- 
hydration of the glutamic acid residue occurring 
simultaneously with the formation of phthalyl-p.- 
glutamic anhydride. From this the Dt-acid is ob- 
tained simply by dissolving in warm water. 

In order to avoid racemization, which may be due 
to oxazolone formation under the influence of the 
acetic anhydride, it is necessary to use a glutamic 
ester, for example, diethyl L-glutamate, which reacts 
with phthalic anhydride in cold ether. From the 
precipitated product, diethyl phthaly]l-t-glutamate is 
readily obtained by the action of thionyl chloride, 
and hydrolysis with boiling 2N acid gives the 
phthalyl-t-glutamic acid, m.p. 158-159°. 

Both phthalyl-pi-glutamic anhydride and _ the 
corresponding L-compound have been condensed with 
various amino-compounds, including amino-acids, 
and from the products the phthalyl group has been 
removed, under conditions which leave the peptide 
linkages intact, by an adaptation—already consider- 
ably exploited*—of the well-known hydrazine method. 

A full account of these experiments will be pub- 
lished in due course. 

Note added on October 22.—Phthalylglutamic 
anhydride differs from other acylglutamic anhydrides, 
for example, carbobenzoxy-L-glutamic anhydride, in 
reacting with ammonia to form the y-amide, thus 
affording a direct synthesis of glutamine. Evidence 
for this important difference is found in the degrada- 
tion of the phthalyl derivative with sodium hypo- 
bromite, eventually to 1: 3-diaminobutyric acid, and 
in the evolution in the van Slyke estimation of 98 per 
cent of the nitrogen content of the product obtained 
after removing the phthalyl group. 

D. A. Kipp 

Dyson Perrins Laboratory, 

Oxford. 
. Kine 

University, Nottingham. 

June 10. 
‘J. Amer. Chem. Soc., 20, 1473 (1948). 
* King, F. E., and Robinson, Sir Robert (unpublished work). 





Paper Chromatography of the Noble Metals 


THE separation of amino-acids by partition 
chromatography on paper was first described by 
Consden, Gordon and Martin’. A large number of 
separations of organic compounds has been described 
since then. I have recently discovered that cations 
can be separated successfully if the solvent is adjusted 
suitably to prevent hydrolysis. The solvent selected 
for study was butanol saturated with N aqueous 
hydrochloric acid. 
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In this communica- 
tion the separation of 
gold, platinum, pall- 
adium, copper and sil- 
ver is described, which 
in the ordinary method 


of fire assaying is a 
tedious process, and, 
Platinum owing to the small 


amounts available for 
analysis, is an example 
where paper chromato- 
graphy is eminently 
superior to chemical 
methods of analysis. 

A mixture or alloy 
of the metals is dis- 
solved in aqua regia. 
The solution is then 
diluted with an equal 
volume of water and 
one drop used for the 
chromatogram. The 
technique used is that 
of Williams and Kirby*. 
A cylinder of No. 1 
Whatman paper, 28 cm. 
high and 26 cm. wide, 
is used, and drops of 
the solution to be 
analysed are placed 
2-5 cm. from the bot- 
tom of the cylinder 
and marked in pencil. 
The cylinder is developed by letting it stand for 
20-24 hours in a dish of butanol saturated with 
N hydrochlcric acid inside a 5-gallon crock in an 
atmosphere saturated with N hydrochloric acid 
and butanol. 

On ascent, two liquid fronts are formed, one being 
the front of dehydrated butanol and the second being 
the front of the aqueous phase, which follows about 
4-6 cm. below. Since the aqueous front has a dark 
border, which does not fade on drying, this is used 
as reference for Rp values, and if a substance is ex- 
tracted into the upper butanol layer it will have an 
Rp value of more than one. 

The separation takes place as shown in the 
accompanying illustration. Silver is deposited on 
the point where the drop is applied (Rr = 0). 
Copper travels slowly (Rr = 0-1). Palladium has 
an Ry value of 0-6, platinum of 0-72-0-80, gold of 
1-05—1-13. 

The spots of gold and platinum are yellow and 
that of palladium is orange. For the purpose of the 
illustration the paper was held over ammonia and 
then over hydrogen sulphide, producing a dark brown 
spot for gold and palladium and a lighter brown spot 
for platinum. Copper forms a black spot, which 
fades on drying, and silver also forms a black spot. 
Gold forms a tail of colloidal gold; but the amount 
lost is minute, as can be seen readily. 

The method here described has the great adwantage 
of separating amounts of the order of 0-1 mgm. and 
less of the metals quantitatively, and may supersede 
other methods used for the separation of these 
metals. 

This communication is intended to be a preliminary 
report in the field of inorganic paper chromatography. 
Work on the copper and tin groups has already been 
completed and will be described soon. The other 


Palladium 


Copper 


Silver drop 
applied 
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metals are at present under investigation ; also the 
suitability of chromatography for large-scale prepara- 
tions is being tried. 
MICHAEL LEDERER 
Chemistry Department, 
Sydney Technical College, 
Australia. 
Aug. 3. 

' Consden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J., 38, 


224 (1944). 
* Williams, R. J., and Kirby H., Science, 106, 481 (1948). 


A Fourth Order Reaction 


In a study of the reactions of metal complexes 
with hydrogen peroxide, in particular the system 
Fe*+, aa’-dipyridyl which gives the “‘Katalasestoss’’ 
reported by Kuhn and Wassermann’, we found it 
necessary to obtain data on the equilibrium and 
kinetics of formation of the red ferrous complex ion, 
Fe(Dipy),*+, formed according to the reaction : 

Fe*+ + 3 Dipy — Fe(Dipy),**. 
A recent publication? shows that, so far as the 
equilibrium is concerned, the analogous complex with 
o-phenanthroline has many similar features. 

The concentrations of Fe(Dipy),*+ in our experi- 
ments were measured colorimetrically. Its formation 
is an extremely fast reaction above pH 5 even when 
the concentrations of both reactants are 10-* M. The 
rate is less in more acid solutions, and can be measured 
easily at pH 2-4. At pH 2-3 a large excess of the 
base can be used, in which case the reaction is first 
order with respect to Fe*+. The first-order constants 
at different dipyridyl concentrations are found to 
be proportional to the cube of this concentration 
and inversely proportional to the cube of the hydrogen 
ion concentration ; this dependence can be accounted 
for if only the free base reacts and not its conjugate 
acid, the pyridyl pyridinium ion (Dipy.H)t+. At 
pH 3-6, where comparable concentrations of Fe*+ 
and base had to be used to get measurable rates, the 
concentration-time data fit the expression for a fourth- 
order reaction. When the reaction goes to completion, 
the following rate equation holds over the entire pH 
range 2-6: 


¢ [Fe(Dipy)s*+] = k, [Fe*+] Dipy? 


ky (Fe**] [Dipy? (;“*). 





where k, is the observed velocity constant (pH- 
dependent), k the rate constant for the reaction 
between Fe*+ and free base, and Kg the dissociation 
constant of its conjugate acid. At 17°C. and p = 
0-025, k= 9x 10% 13 m- min and K,g= 
4-2 x 10°°. The value of Kg determined kinetically 
from (1) agrees well with the value we have obtained 
by pH titration experiments, which show in addition 
that a«’-dipyridyl is a mono-acid base (see ref. 2). 
Determinations of Kg at different temperatures give 
a heat of dissociation of 2-0 k.cal. for the conjugate 
acid. 

In view of the improbability of four-body collisions, 
we propose the following mechanism involving two 
rapid successive equilibria and a final rate-determining 
step : 
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Fe*+ + Dipy és Fe(Dipy)** (i) 
Fe(Dipy)*+ + Dipy ** Fe(Dipy),*+ (ii) 
’ ke — 
Fe(Dipy),*+ + Dipy =; Fe(Dipy),;** (iii) 


where K, and K, are equilibrium constants and ky 
and kp are forward- and back-rate constants. When 
the reaction goes to completion, kp can be neglected, 
and provided the concentrations of Fe(Dipy)*+ and 
Fe(Dipy),** are small, the above rate equation (1) 
follows. With this mechanism, k in equation (1) 
becomes K,K,ky. Evidence that intermediates play 
@ part in the reaction is afforded by our observation 
that with an excess of Fe*+ over base, the reaction 
does not go to completion even at pH 6-0, although 
it does so with equivalent concentrations. For ex- 
ample, with 3 x 10° M dipyridyl and 6 x 10° M 
Fe*+, only 80 per cent of the possible amount of 
Fe(Dipy),** is formed. Using the above equilibria, 
it can be shown that, provided [Fe*t] > 1/2K,, an 
increase in the [Fe**] will decrease the amount of 
Fe(Dipy),**+ formed. 

Measurements of k, and Kg at different tempera- 
tures show that &, that is, K,K,ky, is independent 
of temperature. This indicates that the heats of 
formation of the intermediate complexes and the 
activation energy for the formation of Fe(Dipy),*+ 
from Fe(Dipy),** are either all zero or cancel out. 

In sufficiently acid solution not all the available 
Fe** is converted into the complex, even when di- 
pyridyl is in excess. This is due to the low concentra- 
tion of free base, and makes possible a determination 
of the overall equilibrium constant. This has the 


form : 
Fa) 
. Re > 


- _ [Fe(Dipy),**] 
[Fe**} [Dipy]* 

where K = K,K,ky/kp. We find K = 4 x 10°71.3m-> 

at 17° C., and up = 0-025. 

It was of interest to examine the dissociation of 
the complex, for we had observed fading of the 
colour in strong acids. This is presumably the 
reverse of reaction (iii) brought about by the removal 
of free base. The reaction is first order, but the 
constant is dependent on the acid used (hydrochloric, 
sulphuric or perchloric), and also on its concentration. 
Thus it increases from 6 x 10° to 10 x 10° min. 
as the acid goes from 0-25 N to 0-5 .N, reaching a 
steady value of about 12 x 10° min. for hydro- 
chloric and sulphuric acids and about 9 x 10° for 
perchloric acid, all at 17°C. This value, combined with 
ky for the forward reaction, gives a kinetic value of 
about 9 x 10'* for the overall equilibrium constant 
K, and compares as well as can be expected with 
the direct determination given above. The back 
reaction is very dependent on temperature, having 
an activation energy of about 28 k.cal. The depend- 
ence on the acid and its concentration, which is at 
variance with the above scheme, is being examined 
further. A full account of this work will be published 
elsewhere. The investigations are being extended to 
tripyridyl and tetrapyridyl complexes and their re- 
actions with hydrogen peroxide. 

J. H. BAXENDALE 
PHILIP GEORGE 





Chemistry Department, 
University, Leeds. 
Aug. 27. 


' Kuhn, R., and Wassermann, A., Annalen, 503, 203 (1933). 
* Lee, T. S., Kolthoff, I. M., and Leussing, D. L., J. Amer. Chem. Soe., 
70, 2348 (1948). 
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Occurrence of a Phosphate Ester of 
a Hydroxyamino-Acid 
DURING @ recent investigation of the dialysate of 
calf embryo muscle juice by means of paper chromato. 
graphy, a very slow-moving spot has been noticed 
which does not appear to correspond with any 
substance previously recognized in such extracts, 


Fractionation of the dialysate on chromatograms of 


amberlite 7.2.4 indicated that it was due to a weakly 
acidic substance. It was eluted from these chromato. 

in the same fraction as phosphoryl amino. 
ethanol, which, contrary to the finding of Outhouse’, 
appears to be present in calf embryos. Thus it 
seemed worth investigating whether the unknown 
substance might be another phosphoric ester. This 
was done as follows. 

The fraction from the amberlite column was 
separated on a one-dimensional paper chromatogram, 
using phenol/ammonia as solvent. By means of the 
‘washing off method’ of Consden, Gordon and Martin’, 
the substance in question was removed from the 
paper without treatment with ninhydrin. One sample 
thus obtained was hydrolysed with 6 N hydrochloric 
acid at 100° for 24 hours and was then again subjected 
to paper chromatography. Two strong spots were 
formed, one being due to unchanged material, and 
the other having Ry values in phenol/ammonia and 
collidine similar to those of hydroxylysine. A second 
sample was treated at pH 8-9 with the phosphatase 
from rat intestinal mucosa. After chromatography, 
the only strong spot formed had the rate expected 
for hydroxylysine. Certain weak spots which are 
difficult to identify appeared both here and on the 
chromatogram of the acid hydrolysate. A third 
sample was also treated with the phosphatase, but 
in this case sulphuric acid, sodium molybdate and 
stannous chloride solutions were added in the pro- 
portions given by Kuttner and Lichtenstein*. A 
blue colour was formed. These three experiments 
indicate that the original substance is a difficultly 
hydrolysable phosphate ester. 

In order to identify further the substance which 
appeared to be similar to hydroxylysine, an enzyme 
hydrolysate obtained as above was subjected to 
chromatography with phenol in an atmosphere con- 
taining acetic acid. As expected, the spot obtained 
had moved very much slower than in phenol 
ammonia. This behaviour is regarded as characteristic 
of basic substances. Finally, another sample was 
run as &@ mixed chromatogram in phenol/ammonia 
with and without authentic hydroxylysine. The 
specimen used was obtained from Dr. C. Dent, who 
received it from Dr. D. D. van Slyke ; sincere thanks 
are due to both. No separation was obtained. There- 
fore it seems most likely that the original spot must 
be due to a phosphate ester of hydroxylysine. In 
view of the possible similarity of this substance with 
that recently reported by Chargaff‘ as being present 
in an acid hydrolysate of ox-brain phosphatides, it 
seemed worth while to publish these findings at the 
present stage. 

This work was done while I was holding a fellowship 
from the Donner Foundation, to which thanks are due. 

A. H. GorDoNn 
Biological Institute of the Carlsberg Foundation, 
Copenhagen. Sept. 23. 
' Outhouse, E. L., Biochem. J., 31, 1459 (1937). 
* Cong, Fe, Costa, A. H., and Martin, A. J. P., Biochem. J., 41 
* Kuttner, T., and Lichtenstein, L., J. Biol. Chem., 95, 661 (1932). 
* Chargaff, E., Levine, C., and Green, C., J. Biol. Chem., 175, 67 (1948). 
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Antagonism between Basic Compounds 
(Spermine, Streptomycin) and 
Basic Bactericidal Substances 


THE following bactericidal substances—trypa- 
flavine (5 x 10°‘ M), methylene blue (1 x 10°), 
protamine sulphate (2-5x 10M), chinine (2-5 x 
10°) and crystal violet (1 x 10-* M)—cause a strong 
and progressive inhibition of the respiration of bakers’ 
yeast, suspended in glucose phosphate at 28° C. (cf. also 
ref. 1). Spermine and streptomycin, though also basic 
substances, even at high concentrations (1 x 10°? M 
and 1 x 10-* M respectively) do not affect the respira- 
tion of yeast and thus have no direct bactericidal 
activity. It can be shown that all these substances, 
the inhibitors as well as spermine and streptomycine, 
compete for the same negative components of the 
yeast cell, when brought in contact with a yeast 
suspension®. 

According to Dubos* bactericidal substances such 
as basic dyes owe their bactericidal activity to two 
properties: the basicity or positive charge of the 
eation and the relatively large molecular weight, 
favouring the formation of sparingly soluble and 
feebly ionized compounds with negatively charged 
components of the bacterial cells. 

Since all the substances we used are basic and 
have high molecular weight (protamine sulphate) or 
a relatively high molecular weight (spermine, trypa- 
flavine, methylene blue, chinine, streptomycin, crys- 
tal violet), one wonders why some of these substances 
show a direct bactericidal activity and others not, 
the more that we have proved that they all compete 
for the same components of the bacterial cell*. Which 
is the property that the bactericidal substances 
possess and that spermine and streptomycin do not 
share ? 

It seems to us that a property described by 
Michaelis‘ for the basic dyes should be taken into 
account, namely, the occurrence of dimers, trimers 
and polymers in solutions of those substances. This 
polymerization is dependent upon the concentration. 
It is counteracted by the fact that these substances 
possess the same positive charge ; but this aggrega- 
tion or polymerization is, of course, favoured when 
the positive charges are held by negative components 
of the cell. It is evident that polymerization increases 
the effective molecular weight. 

Why should we not admit that basic substances will 
show direct bactericidal activity when possessing a 
real high molecular weight, as is the case for protamine 
sulphate, or achieve a high molecular weight at 
definite concentrations by aggregation of their organic 
residues, the positive charges (cause of repulsion) 
being held by negatively charged components of the 
cells 2? This would be the case for methylene blue, 
trypaflavine, chinine and crystal violet, but not for 
spermine and streptomycin. 

It might be expected that streptomycin and 
spermine, competing by virtue of their basicity with 
the bactericidal substances, but not being toxic, 
would be able to counteract the inhibition of respira- 
tion caused by these last substances. We have proved 
now that this is really the case: spermine at definite 
concentrations completely reverses the inhibition of 
respiration caused by trypaflavine, methylene blue, 
chinine, crystal violet and protamine; for example, 
in the presence of 2 x 10~* M spermine, trypaflavine 
(2 x 10-* M) does not cause any inhibition under the 
conditions of our experiments. For streptomycin 
we were obliged to limit our observations to methylene 
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blue and trypaflavine, but here, too, the reversal was 
complete; thus in the presence of 1 x 10° M 
streptomycin, methylene blue (1 x 10° M) leaves 
the respiration of bakers’ yeast untouched. Our 
experiments with spermine recall those of Silverman 
and Evans‘, who found that the toxic effect of atebrine 
upon the growth of Z. coli is antagonized by spermine 
and other naturally occurring amines, but these 
authors postulated a growth-factor activity of these 
amines. 

All our experiments were made at 28° C. by means 
of the Warburg apparatus, with yeast suspensions 
in glucose-phosphate medium (10 mgm. fresh bakers’ 
yeast in a final volume of 2 ml.). 

Full experimental details will be published in 
Archives internationales de Pharmacodynamie et de 
Thérapie. 

We are indebted for several of the compounds used 
(spermine, clupeine sulphate) to the firm of Hofman- 
Laroche (Basle). 

L. MassaRt 

Biochemical Laboratory, 

Biochemical Centre, 
University of Ghent. 
June 21. 


* Massart, L., Peeters, G., De Ley, J., and Vercauteren, R., Experi 
i , 8, 119 (1947). De Ley, J 
ioe! 


, J. , G., and Massart, L., 
him. et Biophys. Acta, 1, 383 (1947). 
oy Peeters, G., and Van Houcke, A., Ezperientia, 3, 280 
1 l 
° ote > “The Bacterial Cell’, 288 (Harvard University Press, 
1 le 
* Michaelis, L., Cold Spring Harbor Symposia, 10, 131 (1947). 
* Silverman, M., and Evans, E. A., jun., J. Biol. Chem., 150, 267 
(1943). 


Structure of the Antibacterial Compound, 
Aspergillic Acid 


Repvotion of aspergillic acid, C,,H,»O,N;, an 
antibiotic isolated from culture filtrates of Aspergillus 
flavus’, gives in high yield a neutral reaction product, 
deoxyaspergillic acid, C,,H,,ON,, to which the 
structure 2-hydroxy-3 : 6-disec.-butylpyrazine has 
been ascribed*. We have previously described 
syntheses of 2-hydroxy-3 : 6-disec.-butylpyrazine’, 
and although we were unable to resolve the racemic 
compound, a comparison of its properties with those 
of deoxyaspergillic acid led us to conclude that the 
latter is a hydroxypyrazine derivative. Substantial 
differences in the intensity of light absorption in the 
ultra-violet, however, suggested that the two com- 
pounds differ more profoundly than in stereochemical 
orientation. Moreover, deoxyaspergillic acid has been 
racemized by treatment with alkali, and the racemate 
is distinct from 2-hydroxy-3 : 6-disec.-butylpyrazine, 
which is itself unaffected by similar treatment with 
alkali. 

Treatment of aspergillic acid with bromine followed 
by reduction of the bromo-substitution product with 
zinc and acetic acid* gives a product, C,,H,,0.Ns3. 
We find that hydrolysis of the compound C,,H,,0,N, 
with hydrobromic acid gives a mixture of two 
a-amino-acids. Separation of the component a- 
amino-acids was achieved by fractional solution of 


NH, Me NH, 
Me,CH . CH, . CH” Nox 4 
\oo.H ni’ cO,H 
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Et . MeHO—( ) 
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the mixed copper salts in water and methanol. Re- 
generation of the parent acid from the less soluble 
copper salt gave Dt-leucine (I), identified as its 
3 : 5-dinitrobenzoyl-derivative and by its degradation 
with ninhydrin to isovaleraldehyde. Regeneration 
of the acid from the more soluble copper salt gave 
isoleucine (or alloisoleucine, Il), identified by its 
degradation to methylethylacetaldehyde by means 
of ninhydrin. The compound C,,H,,0.,N, is therefore 
an optically active leucylisoleucine anhydride (III), 
deoxyaspergillic acid is either 2-hydroxy-3-isobuty]- 
6-sec.-butylpyrazine (IV) or 2-hydroxy-3-sec.-butyl- 
6-isobutylpyrazine (V), and aspergillic acid is either 
(VI) or (VII). 

GEORGE DUNN 

G. T. NEwBOLp 

F. S. Sprine 
Koyal Technical College, 

Glasgow. 
July 23. 

'w v7 aga 98, 127 (1940). White and Hill, J. Bact., 45, 433 
* Dutcher, J. Biol. Chem., 171, 321, 341 (1947) 


* Newbold and Spring, J. Chem. Soc., 373, 1183 (1947) 
Spring, ibid., 1179 (1947). 
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Toxicity of Sulphydryl Compounds to Seeds 
Audus and Quastel' have recently shown that 
sodium thiosulphate is toxie to seeds of higher plants, 
and it has been reported* that sodium ethyl xanthate 
is being used commeréially as a weed-killer. The 
accompanying table shows the results of tests for 
toxicity to wheat seeds of a number of sulphydry! 
compounds, and may therefore be of interest. 


Root fresh weight as per cent of control 


Group Substance Concentration 

0-0005M 0-005M 0-05M 

A thioacetic acid 77 _ _ 

aw potassium thiocyanate 96 7 27 

sodium thiosulphate al 79 39 

potassium dithio-oxalate 95 rn not 
tested 

potassium methyl dithiocarbonate 5O > = 

‘ potassium ethyl xanthate 90 83 — 

B n-propyl mercaptan 101 97 82 

- epropyl mercaptan 95 104 90 

ethyl mercaptan oF 75 27 

pheny! mercaptan 80 38 — 

cysteine hydrochloride 110 45 16 

thioglycollic acid 81 45 od 

o-thiolbenzoic acid ay $1 51 


Wheat seeds were sown on tap-water agar contain- 
ing the toxic agents in Petri dishes and incubated 
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for four days at 24°C. The roots from each seed 
were then cut off and their fresh weight determined. 
Although most of the compounds tested showed 
some degree of toxicity, thioacetic acid and pot. 
assium methyl dithiocarbonate were outstanding in 
their toxicity; this has been confirmed in other 
experiments. 
It has been suggested** that the biological activity 
of ethylenic compounds is greatest where the sub- 
stituent groups are electron-attracting. Walsh® has 
commented on the similarity between —S— and 
—CH=CH—. We thought it possible, therefore, 
that the activity of sulphydryl compounds might be 
similarly explained. Ferric chloride gives colours 
with compounds of the type RSH and their salts. 
We have observed that the nature of the group Ff 
determines the colour. Groups, the pheny! derivatives 
of which give meta substitution when acted on by 
eationoid reagents, that is, groups which attract 
electrons, give red colours when their —SH com- 
pounds are treated with ferric chloride in water, 
ethanol or glacial acetic acid ; the compounds listed 
in group A in the table fall into this category. RSH 
compounds with R-groups the phenyl derivatives o! 
which give ortho or para substitution give green or 
blue colours with ferric chloride in water or alcohol 
and no colour in glacial acetic acid; those com- 
pounds listed in group B in the table fall into this 
category. 
Though the most active two compounds, thio- 
acetic acid and potassium methy! dithiocarbonate, 
fall into the group with R-substituents of high electron 
affinity, there is no general tendency for those com- 
pounds with R-substituents of high electron affinity 
to be more toxic than those with R-groups of low 
electron affinity. An explanation of the variation 
in toxicity among these sulphydryl compounds has, 
therefore, yet to be found. 
P. W. BRIAN 
Mary JAMIESON 
J. C. McGowan 

Imperial Chemical Industries Ltd., 

Butterwick Research Laboratories, 

Welwyn, Herts. 
June 8. 
* Audus, L. J., and Quastel, J. H., Nature, 160, 263 (1947). 
* Chem. and Eng. News, 98, 196 (1948). 


* Brian, P. W., Grove, J. F., and McGowan, J. C., Nature, 168, 876 


(1946) 
“McGowan, J. C., Brian, P. W., and Hemming, H. G., Ann. App. 
Biol., 35, 25 (1948). 
* Grove, J. F., Ann. App. Biol., 85, 37 (1948). 
* Walsh, A. D., Quart. Rev. Chem. Soc. London, 2, (1), 73 (1948). 
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The Very Rare Rh Genotype Ryr (CdE/cde) in 
a Case of Erythroblastosis fcetalis 


Ln a case of erythroblastosis foetalis, the mother 
was found to belong to the rare Rh phenotype which 
includes the genotype R’R*. Rh-typing of her family 
makes it clear that the genotype is, in fact, CdE/cde 
or Ryr (or, in the latest nomenclature of Dr. Wiener, 
wr). The combination Cd has never previously 
been clearly demonstrated'-*. The claim of Stancu, 
Clark and Snyder* to have discovered OdE seems 


insufficiently documented for so important a 
claim. 
Fisher’ first stated that the combination CdzZ 


should be capable of existence. He and Race after- 
wards suggested® that its frequency in the English 
population would probably be less than 0-005 per 
cent, and that of the genotype CdE/cde, about 37 per 
million. 

The case described is that of Mrs. K., whose seventh 
pregnancy ended at 7$ months in the birth of a baby 
which became severely jaundiced and died on the 
fourth day of kernicterus. 

Mrs. K.’s blood group is O MN P; her red cells 
are, moreover, agglutinated by anti-C and anti-£ 
but not by anti-D. Her serum contains both com- 
plete and incomplete anti-D. The blood of the 
husband is not available as he is abroad; he is 
known to be D positive. Mrs. K.’s mother and her 
third child are of the same rare Rh type (CdZ) as 
herself. The Rh types of all members of the family 
who have been tested are given in Fig. 1, in terms 
of their reactions with anti-C, anti-D and anti-E£ sera. 
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Fig. 1. The RA t of Mrs. K. and her relatives (tested with 
anti-C, anti-D and anti-Z sera) 


Two sibs of Mrs. K. are Rh negative (cde/cde). 
Their parents must, therefore, both be heterozygous, 
with the combination cde on one chromosome. It 
is thus possible to fix the genotypes of all the surviving 
members of two generations of the family as shown 
in Fig. 2, and to identify Cd as an inherited com- 
bination on one chromosome. Race’s table of antigen- 
antibody reactions can thus be completed (Fig. 3). 

Only anti-C, anti-D and anti-Z sera were avail- 
able for most of the tests; Mrs. K.’s parents were, 
in addition, tested with anti-c kindly supplied by Dr. 
J.J. Van Loghem, jun., of the Centraal Laboratorium 
Bloedtransfusiedienst van het Nederlandsche Roode 
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Anti-D Anti-RA, + rn - rm ‘ ; 
Anti-£ Anti-RA* ~ ' + - -| 
Anti-c Serum St. + + + ~ - a 
Anti-d _ + = + ow 4 Zi 4 
Anti-e +r + _ - + + -_ ai 


Fig. 3. Fisher's synthesis of the RA system 


Gene combinations and their reactions with different antisera. 
The data within the inner line had been established by Race 
and Taylor by the end of 1943 and were the basis of the complete 
scheme proposed by Fisher. Murray, Race and Taylor*® announced 
in 1945 the reactions of R: with anti-D and anti-Z. Mourant 
later in 1945 described anti-e. Diamond" in 1946 announced his 
discovery of anti-d, and this antibody was fully described by Hill 
and Haberman" in 1948. The discovery of Ry and its reactions 
are described in the present paper. 


Mrs. K. and her children are 
available for further 


Kruis, Amsterdam. 
now abroad and are not 
tests. 

Dr. J. J. Van Loghem, jun., checked the CdE 
type of Mrs. K. and the presence of antibodies in 
her serum, Miss E. W. Ikin and Mrs. J. Woodward 
in the laboratory of Dr. A. E. Mourant in London 
carried out full RA tests on the blood of Mrs. K. and 
her sibs (3) and (4) with the following results : 


Anti-C Anti-D Anti-z Anti-c Anti-e 
Mrs. K. + - + + + 
(3) + + + - + (titre 1) 
(4) - - - + + (titre 8) 


Our data prove the existence of the combination 
CdE on one chromosome. Thus the eighth allelic 
combination CdE of Fisher’s theory is recognized, 
and this ingenious synthesis may be considered as 
completely confirmed. 

CLARA VAN DEN BoscH 


Department of Pathology, 
University of Louvain, 
Belgium. 

May 19. 


' Potter, E. L., “‘RA, its Relation to Congenital Hwmolytic Disease’’ 
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. Lovins, P., Blood, the Journal of Hematology, Special Issue 2, 3 
(1948). 

‘ eet TS) R., Blood, the Journal of Hamatology, Special Issue 2, 27 
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* Murray, J., Race, R. R., and Taylor, G. L., Nature, 155, 112 (1945). 

‘® Diamond, L. K., Lecture to International Society of Hematology, 
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Cryptic |Polyploidy and Variation of 
Chromosome Number in 
Ribes nigrum 


THE examination of meristems in root tips and 
young ovules in the c,-generation bushes grown from 
seed of colchicine-induced tetraploid Ribes nigrum 
(2n = 32) showed that the chromosome number 
varies greatly from one to another. The lowest 
number found was 4, all numbers between 4 and 32 
being observed. Statistics on the frequency of the 
different chromosome numbers shows that the 
distribution is in its main features binomial, the peak 
lying at the diploid number 2n = 16. All numbers 
divisible by four are more frequent than might be 
expected on random distribution. 

If we accept the axiom that the haploid chromosome 
set is the smallest chromosome combination for the 
viability of an individual cell’, we may assume on 
the basis of the above observations that the primary 
haploid chromosome number of the genus is z = 4, 
the recent species being accordingly derived tetra- 
ploids. This is in accordance with Stebbins’ hypo- 
thesis** that many woody plants which have been 
regarded as diploid actually are polyploid. The 
meiosis of certain Ribes hybrids‘ indicates that 
hybridization and amphidiploidy have played a part 
in the speciation of this genus. The formation of two 
separate and independent spindles in one cell has 
been established as the cause of the variation in the 
chromosome number. The original chromosome com- 
plement is divided between the two spindles. The 
autonomy of the separately dividing groups is to 
be found already in the resting nucleus, which 
in this case is more or less constricted. Between 
the mitotic cycles of the two chromosome groups 
synchronization disturbances are relatively com- 
mon. 

The occurrence of the split spindle and the timing 
disturbances in the divisions are assumed to be con- 
nected with structural changes in the chromosomes 
arising during the colchicine treatment*®. Chromo- 
somes are then broken, especially in the hetero- 
chromatic segments*. The amount of heterochromatin 
is thus varigble, and consequently the nucleic acid 
metabolism is unbalanced. It seems to be a pertinent 
fact that structural changes disturb the balance of 
the mitotic genes’ which regulate the nuclear 
cycle. 

The occurrence of the diploids (2n = 16) in the 
progeny of the tetraploid bushes proves that the 
hypoploid cells also affect the offspring. As Upcott® 
has proposed in the corresponding case of Primula 
kewensis, a strong selection seems, however, to be 
effective among hypoploid cells. Only the most viabie 
chromosome combinations are able to survive as 
functioning gametes. 





ANTERO VAARAMA 


State Horticultural Institute, 
Piikkid, Finland. 
June 4, 


° er , C. D., and Thomas, P. T., Proce. Roy. Soc., B, 180, 127 
* Stebbins, jun., G. L., Amer. J. Bot., 25, 189 (1938). 

* Stebbins, jun., G. L., Adv. Genetics, 1, 403 (1947). 

*Meurman, O., Hereditas, 11, 289 (1928). 

* Vaarama, A., Acta Agric. Fenn., 67, No. 2, 55 (1947). 

* Darlington, C. D., and La Cour, L., J. Gen., 40, 185 (1940). 

? Svein. &- Rep. Swedish State Inst. Fresh-Water Fishery Res., 
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Aural Sensitivity and Heart Beats 


Most mains-actuated radio receivers when switched 
on have a greater or lesser degree of mains hum, 
which is readily audible so long as the programme js 
inaudible. With my own receiver I have always been 
conscious of a rhythmic pulsation in intensity under 
these conditions, which I have been inclined to 
attribute to some slight lack of balance in the 
electrical components of the set. On inquiry, I find 
that many people are aware of this rhythmic 
effect. 

When burning damp logs on the fire during last 
winter, I noticed a similar rhythmic pulsation in the 
sound emitted by steam escaping from the ens of 
the logs, as well as in the even higher-pitched hiss 
produced when drops of water from the wood fell 
on to the hot bars, the effect being slightly more 
marked in the latter case. Later, I noticed that the 
mains hum pulsation of the radio receiver coincided 
in time with that from the fire. On feeling my 
pulse (or temporal artery) I discovered that the 
rhythm was that of the heart-beat, the intensity of 
the sound heard diminishing in each case for the 
duration of the ‘beat’. When their attention was 
directed to the effect, I found that other people also 
noticed the same rhythmic pulsation of intensity with 
the heart-beat. I have noticed the same effect with 
the hiss of an oxyacetylene welder, with the sound of 
water flowing through the supply pipes when water 
has been drawn from the main tank, with waves 
breaking on the seashore, and in other cases. 

There seemed little doubt that the effect must be 
connected in some way with the ear-drum. Since the 
drum is richly supplied with blood vessels, it follows 
that, corresponding to each surge of blood through 
the arteries, the drum will swell slightly and have 
increased inertia, so that its amplitude of vibration 
under constant stimulation will be reduced. Thus, 
when we are listening to a continuous source 
of sound of uniform intensity, an apparent diminution 
in intensity will be observed for the duration of 
each ‘beat’, and between beats the intensity will be 
greater and sensibly uniform. 

Experiments with a beat-frequency oscillator fed 
to a pair of headphones were then carried out to see 
if the effect depends in any way on frequency. 
Whether the headphones were on the head or off 
(but still audible), no essential difference in the 
pulsation effect was noticeable at frequencies from 
50 o./s. to the limit of audibility (14,000 ¢./s. for my 
left ear, and 12,000 c./s. for my right). Near the 
upper limit of audibility, however, the effect was 
distinctly more marked relatively than at somewhat 
lower frequencies, as it had been found to be with 
the hiss from water on the hot fire-bars as compared 
with the sound of steam issuing from the logs burning 
in the fire. At any given frequency, the audible effect 
was practically independent of the intensity of the 
sound, except that above the threshold of pain I 
found it impossible to detect any pulsation. 

It was further observed that, when listening to 4 
constant source of sound, the apparent intensity was 
reduced by biting the teeth firmly together, especially 
at higher frequencies. By performing this action 
rhythmically, a pulsation in intensity analogous to 
that produced by heart-beats was readily detectable. 
This effect also took place at all frequencies and for 
all intensities below the threshold of pain. It seems 
likely that it is caused by @ variation in tension of 
the drum effected by the muscular effort of biting. 
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Finally, when sitting alone in a very quiet room 
at night, I find that I can actually hear my heart- 
beats. The sound is very faint indeed and resembles 
gasping. It seems reasonable to suppose that it is 
caused by the movements conveyed to the malleus 
by the ear-drum as it enlarges at each surge of blood 
through the arteries. The effect may be slightly 
accentuated by resonance in the external auditory 
meatus. 

These results may be of interest in considerations 
of the minimum perceptible energy in the auditory 
process’. I am indebted for information to several 
scientific colleagues, and in particular to Dr. E. T. B. 
Francis, of the Department of Zoology. 

RosBert W. Lawson 
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Department of Physics, 
University, Sheffield 10. 
Aug. 28. 


‘de Vries, H., Nature, 161, 63 (1948). 


‘Freedom and Obligations” 


THE leading article, ‘““Freedom and Obligations”, 
in Nature of October 2, p. 507, contains a criticism 
of a charter for men of science, drafted by the Com- 
mittee on Science and its Social Relations at its 
meeting in Paris during June 15-16. As two of the 
persons responsible for this draft, we wish to make 
the following observations. 

We certainly are aware that freedom and rights 
cannot be defined in an absolute way, and that any 
formulation of them will bear references to the 
circumstances among which we are living. We 
also know, all of us, that we have obligations to fulfil. 
But we are convinced that time and again particular 
aspects of freedom must be brought to the foreground, 
in order to make clear the way present trends are 
deviating from what once was considered as the 
ideal of science, namely, free and open discussion of 
all outcome of research, as the best safeguard that 
science may serve mankind as a whole. 

In the discussion at our meeting we did not over- 
look the position of scientific workers in industry. 
We are of opinion, however, that the sentence in 
the article in Nature, “The freedom of publication 
and freedom to discuss his work with other men of 
science must in industry be subject to some limita- 
tions”, is an expression of a situation accepted 
in a certain historical period, but cannot be considered 
as a rule to which science should be subjected as a 
matter of principle. We believe that industrial enter- 
prises should be considered and managed as ‘public 
utilities’, and that the idea of competition in view 
of the commercial aspects of industry cannot remain, 
in the long run, a guiding principle for the develop- 
ment of human society. We have not gone so far as 
was suggested by Prof. A. V. Hill in an address 
delivered on February 17, 1946, when he suggested 
that it should be a duty of scientific workers to refuse 
to co-operate in tasks in which they, or their repres- 
entatives, are not allowed a reasonable share or 
partnership in the responsibility of deciding on the 
purpose, policy or probable result of their work. 
Neither did we ask, in the charter we drafted, for 
information on every detailed purpose. But we think 
it indispensable in the present period that every 
scientific worker should know whether his work is 
intended directly to serve the public welfare, or 
whether it should serve profit motives or purposes 
of competition, or military purposes, in order that 
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he may realize in what position he finds himself with 
regard to his fellow citizens, and that he may consult 
his conscience in this respect. 

It was mentioned at the meeting of our Committee 
that free discussion of work in progress cannot yet 
be always and everywhere allowed; but it was 
unanimously agreed that the charter should ask for 
publication of all results, and that freedom of dis- 
cussion should be restricted as little as may be 
possible. We are well aware that in many enter- 
prises such freedom will not be given at the present 
moment ; nevertheless, we believe that it is necessary 
to remind scientific workers of what must be our 
goal and to stimulate fighting for this goal. We 
are afraid that otherwise the human mind—particu- 
larly in present circumstances—is too much apt to 
acquiesce in conditions which (to put it mildly) 
should be described as a return to the ‘enlightened 
despotism’ of the eighteenth century. 

With regard to measures prescribed for scientific 
workers by Government institutions, we certainly 
do not profess disloyalty ; but again we consider it a 
duty of scientific workers to have a clear idea of 
what is asked from them and for what purpose this is 
asked. We also believe that much open discussion 
is desirable and possible in connexion with the 
problem whether the present trends for enforcing 
secrecy do not go too far, and whether much of the 
present tension in the world would not have been 
reduced had not this unhappy trend for secrecy 
taken hold of it and stirred up fear and suspicion. 

As regards the problem of loyalties overriding 
national loyalties, which is brought forward in the 
article in Nature, we do not wish to refer to political 
creeds which certainly are often misleading many 
people ; but it may be remembered that the Roman 
Empire persecuted the early Christians likewise be- 
eause they professed a higher loyalty than that to 
the State. Surely it will be accepted that both the 
idea that man has to consult his conscience in order 
to know his responsibility to God as his first duty, 
and the idea of a brotherhood extending over all 
national frontiers, have been a gain in the develop- 
ment of civilization. It may be true that international 
loyalty in the present world seems to have little 
force ; but this should not prevent us from fighting 
for it in a domain of human activities which some 
time ago appeared to offer a unique ground for its 
development. 

Scientific workers themselves must decide whether 
they will accept, as suggested in Nature, “the practice 
of the most advanced countries as a standard and 
as the most satisfactory solution to the problem” ; 
we believe it to be important to point out clearly 
that there are aims reaching further, and that in 
the light of these aims the practice of the countries 
mentioned also may be critically analysed. 

We realize that most of what has been brought 
forward here by us will not have the same weight 
for everybody ; but we wanted to state that such 
problems as have been mentioned in the article in 
Nature had indeed been before us. We should like 
to add that we consider the article in Nature a valu- 
able contribution to a discussion which we can only 
welcome, and it is to be hoped that it may call for- 
ward comments from various sides. 

J. M. Burcers (President) 
M. Fiorxin (Secretary) 
Commission pour la Science et ses 
Relations Sociales, 
Van Houtenstraat 1, Delft. 
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RIVER RESEARCH IN EAST AFRICA 
By Dr. VERNON D. van SOMEREN, M.B.E. 


N important step forward in the conservation 

and development of the river fisheries in East 
Africa was taken on September 11, when the Governor 
of Kenya Colony, His Excellency Sir Philip Mitchell, 
formally opened the» River Research and Develop- 
ment Centre near Nyeri Station in Kenya, in the 
presence of many people connected with fish and 
fishery problems. 

Financed by grants from the Kenya Government 
and the Development and Reconstruction Authority 
of the Colony, this Contre has been built by the Kenya 
Game Department under the direction of the fish 
warden, Mr. Hugh Copley. The Contre consists of a 
research laboratory, a trout hatchery, and an 
administration centre situated on the banks of the 
Upper Sagana River, on the lower slopes of Mount 
Kenya. The staff at present consists of one biologist 
(Dr. V. D. van Someren), one assistant fish warden 
(Major D. F. Smith) and a hatchery superintendent, 
the whole being administered by the head offices of 
the Game Department in Nairobi. 

The function of the Centre is twofold, namely, 
river fishery research and practical fish breeding, 
neither of which has hitherto been investigated 
scientifically in the Colony. On the fishery research 
side, the first object is to provide a scientific back- 
ground for developing the trout fishery resources of 
East Africa. Both rainbow and brown trout were 
first introduced to Kenya about forty years ago, and 
since then the trout fisheries have been developed as 
a considerable sporting and tourist asset, most of the 
rivers now being stocked. The practical management 
of these fisheries has so far been run successfully on 
an ad hoc basis; but it has been felt for some time 
now that any further advance must be based on 
scientific research into river productivity and fishery 
management. Deterioration in growth-rate of trout, 
for example, has taken place in several of the rivers 
since their initial stocking, and this is but one aspect 
of the problem which is being investigated. After- 
wards. such research will be carried further to 
investigate fully the indigenous fisheries of the lower 
reaches of the rivers where trout will not live. In 
some rivers there exist native fisheries for Tilapia, 
Barbus, eels, catfish and the like, and research would 
undoubtedly improve the yield of such food fish for 
the African population. 

Other research aspects of the Centre’s work include 
the large-scale systematic rearing of aquatic insect 
nymphs and larve, since the majority of such in 
East African rivers are as yet unnamed. The food 
productivity per unit area of river bottom is being 
investigated in relation to the population of fish. 
The food and growth-rate of the fish themselves are 
also under study, and the rivers present many 
interesting ecological features in the distribution of 
fish and other aquatic life, since they may rise at an 
altitude up to 14,000 ft. and finally discharge at 
sea-level. 

It is the intention that this Centre should work in 
close co-operation with the Wray Castle Laboratory 
of the Freshwater Biological Association in England, 
and to this end Dr. Winifred Frost, of the Wray 
Laboratory, has already spent six months working at 
the Centre on East African river eels and trout 
fisheries. Close liaison will also be maintained with 
the East Africa Inland Fishery Research Institute 
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at Jinja in Uganda, now in course of construction, 
and it is possible that amalgamation of the two may 
later take place, with the added advantage of staff 
interchange. 

On the educational side, short vacation courses jn 
freshwater biology will be held for pupils of the 
Kenya secondary schools and probably also for 
African biology students from Makerere College in 
Uganda. The first vacation course for girls of the 
Kenya High School has already taken place. 

The laboratory has accommodation for visiting 
scientific workers, and it is hoped that students from 
overseas will take advantage of the facilities to study, 
not only fishery problems, but also other aspects of 
the biological, physical and chemical phenomena in 
East African rivers. Guest-house accommodation 
has been provided for such visitors at the Centre. 

Practical trout breeding will: go hand-in-hand with 
research, the hatchery being designed to accommodate 
up to 150,000 ova. This is the first such hatchery to 
be built in East Africa, and will serve the three Hast 
African territories and farther afield if required. 
Some of the first batch of fry reared have already 
been sent to the Sudan. Biological work in connexion 
with the proposed Government fish culture farm 
for indigenous fish will also be undertaken. 

The biology, breeding and growth of fish and other 
aquatic life in these high-altitude regions, with a 
sub-tropical climate and little variation in seasons, 
present many interesting problems compared with 
temperate climates. Over a period of years, the 
results of research should be not only of practical 
economic importance but also of fundamental 
biological interest. 


ROAD RESEARCH IN SCOTLAND 


S an initial step in the founding of a Scottish 

branch at East Kilbride, near Glasgow, of the 
Koad Research Laboratory, were a conference and ex- 
hibition held at the Royal Technical College, Glasgow, 
on September 24, under the auspices of the Road Re- 
search Organisation of the Department of Scientific 
and Industrial Research in association with the 
Institution of Civil Engineers (Glasgow and District 
Association), the Institution of Municipal Engineers 
(Scottish Branch), the County Surveyors’ Society 
(Scottish Branch) and the Scottish Accident Pre- 
vention Council. Sir Patrick Dollan presided over 
the conference ; the chair at the morning session was 
taken by Colonel T. U. Wilson, county surveyor of 
Lanarkshire, and at the afternoon session by Mr. 
C. S. Sherriff, chairman of the Scottish Accident 
Prevention Council. 

The conference and exhibition were arranged to 
make the work of the Road Research Organisation 
better known to Scottish road engineers, and to 
obtain from them further information on problems 
and difficulties peculiar to Scotland. In his opening 
remarks in the morning session, which was devoted 
to road materials and methods of road construction, 
the director of road research, Dr. W. H. Glanville, 
stressed the need for developing sympathetic under- 
standing and co-operation between the practising 
engineers, who apply the results of research, and the 
scientific workers in the laboratory: he explained 
that the new laboratory would begin as a small 
organisation; but he hoped it would grow as the 
problems to be attacked were disclosed and as its 
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usefulness was proved ; it would not be a small-scale 
replica of the main laboratories near London, but 
would have a character of its own, developing to 
meet the special needs of Scotland. On the ‘materials’ 
side it would be equipped to carry out the basic tests 
and measurements relating to the study of soils and 
to the use of stone, bituminous materials and con- 
crete; but its initial function would be to provide 
Scottish road engineers with a centre of information 
about the activities of the Road Research Organisa- 
tion. 

The three papers at the morning session dealt with 
soils, concrete and bituminous materials, and were 
given by the officers in charge of these sections of 
the work of the Organisation, Mr. D. J. Maclean, 
Mr. F. N. Sparkes and Dr. A. R. Lee. Mr. Maclean 
dealt with the physical properties of soil and its 
behaviour as part of the road structure, notably with 
the performance of different types of roller for com- 
pacting soil, with the settlement of embankments, 
with improvements in soil stability by the use of 
cement and other materials, and with studies of the 
structural failure of roads ; he gave special attention 
to peat as being a soil of particular importance 
in Scotland. Mr. Sparkes described studies made 
in the laboratory of the materials used in making 
concrete—aggregates, sands, and cements—and their 
proportioning to produce concrete mixtures of the 
desired strength and workability; he dealt also 
with the testing of concrete both as laboratory 
specimens and road slabs, the development of 
suitable joint filling and sealing compounds for 
concrete roads, and the study of the efficiency 
and mode of operation of concrete mixers, vibrating 
equipment and other forms of constructional plant. 
Both Mr. Maclean and Mr. Sparkes dealt with the 
Organisation’s laboratory and field researches bearing 
on the problem of the ‘design’ of road pavements, 
that is, the determination of the minimum thickness 
of pavement required on a soil of known bearing- 
power to carry a given volume and weight of 
traffic. 

As a problem of particular application to Scotland, 
Dr. Lee dealt with the carrying out of satisfactory 
surface-dressing work in inclement weather, describing 
the laboratory work on the adhesion of bituminous 
binders to roadstones in the presence of water, and 
the field studies on the determination of the correct 
rates of application of the binder and on the improve- 
ment of binder adhesion by the treatment of the 
stone. Other investigations dealt with more briefly 
were concerned with the study of binder oxidation 
and with the determination of the combination of 
the constituents—aggregate, sand, filler and binder— 
in a bituminous surfacing mixture to make the best 
use of locally occurring materials. 

In the discussion, Mr. Burnett, the Ministry of 
Transport divisional road engineer for Scotland, and 
Mr. Barry, county surveyor of Ayrshire, laid stress 
on the importance of studying problems arising in 
the construction of roads on peat, Mr. Burnett being 
also interested in the possibility of soil stabilization 
in the construction of roads in the Highlands. Mr. 
Robertson, county surveyor of Dumfriesshire, felt 
that most Scottish problems were the same as for the 
rest of the country, but desired more information on 
typical Scottish soils; he supported Dr. Lee in 
favouring tank spraying of the binder in surface 
dressing, but wanted smaller units with better 
manceuvrability for Scottish conditions. Mr. Murray, 
county surveyor of Wigtownshire, pointed out that 
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more local authorities owned their own quarries and 
plant and used direct labour in Scotland than in 
England, and he felt that researches on plant would 
be useful. 

In opening the afternoon session, which was 
devoted to road safety and traffic flow, Sir 
Patrick Dollan quoted figures showing the serious 
nature of road accidents and welcomed the present 
attack upon this problem by the Road Research 
Organisation. Dr. Glanville explained that whereas 
the Materials Group had been in being more than 
fifteen years, road safety research was quite a 
new venture; much of the subject was complicated 
and statistical in character, and the great need was 
for facts instead of opinions. The laboratory at East 
Kilbride would at first add to the information 
obtained by the parent laboratory but would deal 
with problems peculiar to Scotland as they emerged. 

The three papers at the afternoon session dealt 
with road layout and traffic problems, with vehicles 
and skidding, and with statistical aspects ; they were 
given respectively by Dr. R. J. Smeed, deputy 
director (Road Safety), Mr. G. Grime and Dr. F. 
Garwood. Dr. Smeed pointed out that a proper 
understanding of road safety must necessarily involve 
a detailed study of traffic behaviour in relation to 
road layout. He described the various forms of 
traffic counter and vehicle-speed measuring device 
the Laboratory was developing, and summarized some 
of the results obtained by parties of observers working 
in and near London. As a smaller investigation 
which had already yielded results of practical value, 
he instanced the work with models on pedestrian 
crossings ; this had shown the superiority of longi- 
tudinal alternate black and white stripes 1 ft. in 
width over various other ways of marking the road 
surface. 

In discussing vehicles, Mr. Grime dealt in detail 
with the problem of dazzle in night-driving as ‘a 
major cause of accidents: field investigations had 
shown that low-mounted pass lamps could illuminate 
an adequate length of road only if they were tilted: 
upwards in such a way as to cause dazzle to oncoming 
drivers. As a consequence of a survey conducted by 
the Laboratory with the help of police authorities, 
new regulations dealing with the mounting of pass 
lamps would be introduced by the Ministry of Trans- 
port next year. In dealing with skidding, Mr. Grime 
described the apparatus and method used for making 
routine road tests for local authorities, and sum- 
marized briefly the more fundamental work being 
carried out on the mechanism of skidding and on the 
influence of road slipperiness on road accidents. 

Dr. Garwood dealt largely with methods proposed 
for studying the statistics of personal injury accidents 
to be supplied by the police according to the scheme 
outlined in the final report of the Ministry of Trans- 
port’s Road Safety Committee. He appealed to local 
authorities for their co-operation in obtaining 
additional statistical material. 

In the discussion, Mr. Bruce, city engineer of 
Glasgow, suggested that parked vehicles were often 
a contributory cause of accidents. Mr. Whyte, of 
Stirling Highways Committee, suggested that figures 
might show that certain types of bus were more 
accident-prone than others, due to causes inherent in 
the design. Dr. Fiddes, of the Department of Forensic 
Medicine, University of Edinburgh, stressed the 
importance of the personal factor in accidents, and 
felt that an inquiry would be useful into the value 
of various types of propaganda. 
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_ At the conclusion of the conference, the members 
ispected the exhibition of work in progress at 
the Road Research Laboratory. The impression 
left by the proceedings was that a useful step 
had been taken towards an objective which is 
regarded as a vital one in all branches of industry at 
the present time, and which was stated by Sir Henry 
Tizard at the British Association meeting at Brighton 
as being that of “applying what is already known”. 
It was evident also that the characteristics of soil 
and climate peculiar to Scotland would provide many 
interesting problems for the Scottish branch of the 
Laboratory. 





RADIOACTIVE AND STABLE 
ISOTOPES FOR RESEARCH 
PURPOSES 


FTER the announcement of the starting up in 

August 1947 of the British low-energy pile, known 
as G.L.E.E.P., at the Atomic Energy Research 
Establishment at Harwell, numerous inquiries were 
received regarding the availability of radioactive 
isotopes for research purposes. The Ministry of 
Supply has now issued a statement showing the 
present position, both with regard to radioactive 
isotopes already produced at Harwell or now available 
in Great Britain from American sources, and also 
with regard to separated stable isotopes and mass- 
spectrometer facilities at present available for 
research purposes in Great Britain. 

Production of Radioactive Isotopes at Harwell. 

Radioactive isotopes have now been produced at 
Harwell for some months in the low-power pile in 
order to provide for the immediate needs of research 
workers in science and industry. The average number 
of samples of radioactive material made in the last 
few months has been about 120 per month, of which 
about two-thirds have been for users outside the 
Establishment, and the production from the small 
pile is now nearing its maximum. 
_ The slow neutron flux available in the pile for 
isotope production is of the order of 10'* neutrons/ 
8q. cm./sec., and the pile is run continuously at high 
power for about sixty hours each week. Standard 
irradiations are made in the core of the pile, where 
there is a mixture of fast and slow neutrons. The 
thermal column is also available and provides nearly 
pure thermal-neutron fluxes of about 107-10* 
neutrons/sq. cm./sec., with some gamma _back- 
ground. The specific activities of isotopes produced 
by (n, y) reactions can be calculated approximately 
from the published tables of activation cross- 
sections’. At the present early stage, it is not 
possible, however, to guarantee the exact specific 
activity of any individual sample irradiated, since 
the neutron flux varies considerably according to 
the position of the sample in the pile during 
irradiation. 

As an example of the specific activities attained, 
samples of sodium-24, potassium-42 and bromine-82 
have been prepared having specific activities of the 
order of 2-0, 0-3 and 2-5 mc. per gm. of element. 
These isotopes have up to the present been the most 
useful to biological workers in Great Britain, par- 
ticularly since the short half-lives preclude their 
import from the United States. A much greater 
varfety of elements has been irradiated for physicists 
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and chemists. Isotopes resulting from (n, ~) react iong 
or from §-decay chains, particularly phosphorus-32 
and iodine-131, are also prepared in small quantities, 
either carrier-free or with high specific activi: ies, 
At present, however, the demand for these separi.ted 
isotopes far exceeds the supply. 

In order to make the best use of the limited slow. 
neutron fluxes in this low-power pile, users are 
encouraged to have preliminary discussions of 
any unusual problem with the Isotope Informa: ion 
Office at Harwell. All allocations of radioactive 
isotopes are made subject to the approval of the 
Isotope Allocation Committee (see below). 

For irradiations of any material in the low-power 
pile, a standard handling charge of £3 3s. (or £2 2s, 
for repeat orders) is made for each four-week period 
or part thereof, and there is no charge based upon 
activity. For separated isotopes, which are nearly 
carrier-free, it has been found convenient to fix 
charges equivalent to those made for the same 
material by the United States Atomic Energy Com. 
mission, except that when the quantity available is 
limited some reduction of the handling charge is 
made. 

When the larger pile at Harwell begins to operate 
at full power, ten to twenty times higher neutron 
fluxes will be available, and the conditions in the 
pile will be such that the specifications of the 
materials available will be very similar to those 
published by the U.S. Atomic Energy Commission’. 
It is expected that the quantities of isotopes produced 
will be sufficient to meet all expected demands for 
scientific, industrial and medical purposes in Great 
Britain. 

Some radioactive isotopes, particularly when they 
are short-lived, will be distributed directly from the 
Establishment at Harwell. Where, however, pro- 
duction involves chemical extraction or where 
subsequent processing or synthetic work is necessary, 
the processing, packaging and distribution will 
ultimately be undertaken by the Ministry of Supply 
Radiochemical Centre at Amersham ; a statement on 
the services to be provided by the Radiochemical 
Centre in the distribution of both natural and 
artificial radioactive substances will be issued in the 
near future. 

Facilities for Neutron Irradiations at Harwell. It is 
possible to irradiate small quantities of material in 
the pile, including some biological materials. Par- 
ticulars of the neutron flux available and other 
relevant details are given above. These irradiations 
are usually carried out along with the preparation 
of isotopes. 

Availability of Radioactive Isotopes from the United 
States and Canada. The U.S. Atomic Energy Com- 
mission announced in September 1947 that radio- 
active isotopes were being made available for medical, 
biological and scientific research purposes in foreign 
countries. Arrangements were accordingly made by 
the British Government under which the Ministry 
of Supply is able to purchase certain isotopes to 
supplement those being produced at Harwell. Small 
quantities may also be purchased from the Canadian 
National Research Council. 

In order to comply with Treasury requirements on 
expenditure of dollars and with the arrangements 
made with the American authorities, requests for 
these isotopes must be sponsored by an appropriate 
authority : for medical and biological research, and 
for therapeutic uses, the Medical Research Council 
(inquiries to the Secretary, Medical Research Council, 
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38 Old Queen Street, 8.W.1); for agricultural and 
veterinary research purposes, the Agricultural Re- 
search Council (inquiries to Mr. W. G. Alexander, 
ga Dean’s Yard, Westminster, S8.W.1); for research 
in other branches of science, and for industrial 
research, the Department of Scientific and Industrial 
Research (inquiries to the Secretary of the Depart- 
ment, 24 Rutland Gate, S.W.7). A number of 
consignments of isotopes have been received under 
this arrangement, mostly for medical research 
purposes. 

Availability of Stable Isotopes. Following discus- 
sions last year between the Department of Scientific 
and Industrial Research, the Medical and Agricultural 
Research Councils and the Ministry of Supply, the 
Ministry purchased from the Eastman Kodak Co. at 
Rochester, N.Y., a quantity of the N** isotope of 
nitrogen at 200 dollars per gram of N*® at a con- 
centration of 30 per cent in the ammonium radical 
of ammonium nitrate. Part of the material obtained 
has already been allocated to the Medical Research 
Council and also to one or two investigators spon- 
sored by the Department of Scientific and Industrial 
Research. The remaining material, amounting to 
several grams of N", is at present held at the Atomic 
Energy Research Establishment and can be made 
available for research workers whose research is 
sponsored by the appropriate body referred to above. 
A few grams of enriched C™, in concentration ranging 
up to 50 per cent, has also been purchased from the 
United States for medical research purposes in Great 
Britain. 

With regard to production in Britain, it is under- 
stood that commercial production of enriched N’® is 
being undertaken by Genatosan, Ltd., at Lough- 
borough, and that the firm will offer this isotope for 
sale generally. A plant for the production of enriched 
C™ by the use of the distillation-exchange process 
using liquified carbon monoxide is nearing completion 
at Harwell. This is expected to meet British require- 
ments for some time to come. In addition, a thermal 
diffusion plant capable of enriching the O'* isotope 
of oxygen by a factor of 100 is nearing completion, 
and it is expected that quantities of this material 
will become available at Harwell in about three 
months time. 

Electromagnetic separation equipment is also being 
built at Harwell for the production of small quan- 
tities of many other separated isotopes for research 
purposes. Isotopes of the very high purity attained 
are essential for many research purposes in nuclear 
physics. 

Mass Spectrometer Facilities. One of the difficulties 
attending the use of stable isotopes at present in 
Great Britain is the lack of facilities for assay ; and 
until the position is relieved by the construction of 
further mass spectrometers, full use should be made 
of the instruments which are available. The Medical 
Research Council has two instruments operating at 
the National Institute for Medical Research, Hamp- 
stead, and is prepared to do assay work and to advise 
in the preparation of samples from biological material. 
The Atomic Energy Research Establishment is also 
prepared to do a limited amount of assay work on 
gas samples prepared in standard ‘break-seal’ tubes 
obtainable from the Establishment. 

Allocation of Isotopes among the various Users. In 
order to allocate the available isotopes among the 
users in various fields of research, an Isotope Allo- 
cation Committee has been set up, under the chair- 
manship of Sir John Cockcroft. The membership of 
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the committee includes representatives of the Medical 
Research Council, the Agricultural Research Council 
and the Department of Scientific and Industrial 
Research, the latter representing universities and 
industrial interests. This Committee will decide 
questions of allocation of isotopes in short supply, 
taking into account the urgency of the investigation 
in question and the facilities available for its conduct. 
It will be necessary for this Committee to be satisfied 
that adequate precautions are being taken in the 
handling and disposal of radioactive materials. 

This Committee will also decide on priorities and 
allocation of stable isotopes produced at Harwell 
while these are in short supply. 

Fuller information about facilities at present avail- 
able can be obtained from the Isotope Information 
Office, Atomic Energy Research Establishment, 
Harwell, Nr. Didcot, Berkshire. 

* Seren, Friedlander and Turkel, Phys. Rev., 72 (10), 888 (Nov. 1947). 
*See Rev. Sci. Inatr., 17 (9), 348 (Sept. 1946); also “‘Radioisotopes 
for [nternational Distribution—Catalogue and Price List, Sept. 


1947’"—Isotope Branch, U.S. Atomic Energy Commission, P.O 
Box E, Oakridge, Tennessee. 


UNESCO AND A WORLD 
SOCIETY 


HE United Nations Educational, Scientific and 

Cultural Organisation was created on November 
16, 1945, and now, nearly three years later, comes a 
Ministry of Education pamphlet reporting on its 
progress*. In its constitution the purpose of the 
Organisation was declared to be “advancing through 
the educational and scientific and cultural relations 
of the peoples of the world the objective of peace 
and of the common welfare of mankind for which the 
United Nations was established and which its charter 
proclaims”. 

Since its inception, the Organisation has been 
attacked because it has failed to stir the imagination 
of the people and, in consequence, remained quite 
unknown to the vast majority. These are criticisms 
which the Unesco secretariat admits, but insists that 
they were inevitable during the preparatory stages 
of the Organisation. For three years the pulicy has 
been to build a solid foundation, and the officials 
have deliberately eschewed the kind of publicity 
which would make the Organisation appear to be a 
patent medicine or a political stunt. Now they 
believe the preparatory work has been done and the 
time has come to arouse public interest in an agreed 
programme. The demand for information is rapidly 
increasing, and the present pamphlet is the beginnings 
of a campaign in which; by means of literature and 
speakers, it is hoped to make Unesco a living force 
and a household name in Britain. 

With this pamphlet at least the campaign for 
popular sympathy and collaboration has made a 
good start. The origins of Unesco are placed in 
historical perspective, with the theme emerging that 
“‘we are now in process of becoming members of a 
world society conscious of the singleness of man and 
of the universe’”’. Nor does this high-sounding phrase 
mean that the Organisation is dominated by any 
spirit of complacency. It is frankly recognized that 
it may not achieve its declared purpose, but it will 
still have made an effective contribution to the 


* Ministry of Education Pamphlet No. 12: UNESCO and a World 
Society. Pp. 46. (London: H.M. Stationery Office, 1948.) 1s. net. 
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growth of a world society as the successor to the 
International Institute for Intellectual Co-operation 
and, more immediately, the Conference of Allied 
Ministers of Education. 

“UNESCO and a World Society” shows how 
the Organisation is constituted, the function of its 
subdivisions and the range of its activities. All this 
is clearly set out, as is also the controversy between 
those who believed that the Organisation should be 
limited and concentrated for the intellectual few, and 
those who declared that to help the minority is not 
the way to save peace and that the Organisation is 
not for the pedants but for the people. The design 
of the Organisation shows how these differing 
opinions have been fairly reconciled. 

Unesco has also been criticized for arranging 
meetings between men of science to discuss ‘obscure’ 
topics on the grounds that the sole purpose of the 
Organisation is to contribute to peace and security ; 
the critics assert that the Organisation should under- 
take nothing that cannot be demonstrated on the 
blackboard to contribute directly to peace. Its 
position is defended in “the belief that everything 
contributing effectively to human sympathy through 
intellectual and .spiritual forces is U.N.E.S.C.O.’s 
business”. This being the case, one is tempted to 
ask why the Organisation has not concerned itself 
with those sports organisations which have already 
done so much to bring people of different countries 
together. Through the Anglo-Netherlands Sports 
Association, for example, contests of all kinds take 
place throughout the year between representatives 
of towns like Sheffield and Nijmegen, Hull and 
Rotterdam, and Rotherham and Amersfoort. During 
the interchanges much is done, both officially and 
unofficially, to give the guests a real impression of 
the educational, industrial, social, economic and civic 
life of the town they are visiting. Here is a popular 
educational movement of peoples which is directly 
contributing to understanding and which Unesco 
might develop for its own sake. More interest, too, 
might be shown in the rapidly developing schemes 
for the exchange of employees between industrial 
organisations like the members of the British Iron 
and Steel Federation-and similar industries overseas. 

The rest of the pamphlet contains,details of the 
various committees, of work already accomplished 
by the Organisation and a summary of its immediate 
programme for Britain. It is a record of increasing 
activity which needs to be more widely known, and 
shows that the present publicity campaign will not 
have begun too early. T. H. Hawkins 


ANNUAL EXHIBITION OF THE 
ROYAL PHOTOGRAPHIC SOCIETY 


HE ninety-third Annual Exhibition of the Royal 

Photographie Society is again being held in two 
parts. The second part, which contains the scientific 
exhibits, opened on October 9 at the Society’s House, 
16 Prince’s Gate, S.W.7, and closed on October 30. 
The whole exhibition will be shown at the Museums 
and Art Gallery, New Walk, Leicester, during 
the period November 6—December 5. 

The section on Nature photography again contains 
many high-speed flash photographs, taken both by 
day and by night. The value of the method in 
studying fast movements is well shown by photo- 
graphs of birds in flight and of the tongue action of 
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toads and chameleons. It can also result in pictures 
displaying surprisingly beautiful designs. There is q 
photograph, of a robin alighting on a twig, in which 
the individual wing feathers are spread fanwise in a 
manner that could not be seen in any other w: ay, 
(This photograph, with many others from the | ix. 
hibition, is reproduced in “The Year’s Photograp).y 
the September issue of the Photographic Journal.) Of 
special interest are the several instructive series 
showing the life-histories of various creatures and 
plants. These are all well annotated ; but the descrip. 
tions of the life and habits of the Natal Peripaius 
and of the one-day life of the stinkhorn deserve 
special mention. It is remarkable how much the 
presence of a caption, even on an individual picture, 
increases the interest. There is a picture of a young 
grey seal among many other equally superb pictures 
which remains in the writer’s memory simply because 
it is the one with a short descriptive caption. 

Many of the scientific photographs are liberally 
provided with descriptive matter, but there are 
woeful exceptions. Among these are a pair of excel- 
lent photomicrographs of the living spermatozoa of a 
mouse, one taken with phase contrast and the other 
by ul ra-violet light. Others in the same series show 
the chromosomes in bean-root cells at different stages 
in mitosis. These are presumably phase-contrast 
pictures ; but it is not clear in the catalogue, and 
only the catalogue numbers appear on the exhibits. 
Another pair of pictures illustrates normal and 
pathological nerve cells (according to the catalogue), 
but there is no indication of which is which. In- 
formation is also entirely lacking in several pictures 
labelled ‘Molecular Design”. The writer presumes 
that these were intended for the pictorial part of the 
Exhibition—they have no scientific implication as 
shown. 

There is an excellent series comparing results ob- 
tained with different kinds of microscope—normal 
optical, phase-contrast, interference and electron. 
Another exhibit describes a method of recording 
the colour aberrations of high-power objectives. A 
straight-line object illuminated by mercury—cadmium 
light produces an elongated line spectrum on the 
photographic plate by means of a grating and prism 
placed behind the eyepiece. The line object is tilted 
at a small angle to the normal object plane, so that 
the position of sharp focus of the spectrum lines of 
different wave-length varies according to the chrom- 
atic aberrations of the system. 

Two exhibits illustrate a new method of micro- 
radiography applied to the investigation of complex 
alloyed steels. Variations in composition give rise to 
a fine banded structure, and the identification of the 
elements responsible is possible by selection of the 
exposing radiation. Another series, illustrating a 
technique for resolution testing in autoradiography, 
demonstrates the possibilities of the autoradiography 
of plant or animal tissue containing radioactive 
tracers. Pinhole radiographs of the internal surface 
of the copper anode of a magnetron enables the 
distribution, direction and speed of the bombarding 
electrons, about which little is known in detail, to be 
determined (see Nature, 161, 244; Feb. 14, 1948). 

Nuclear plate photographs illustrate the natural 
disintegration of radium and radiothorium, a meson 
track 400 » long and the effects of selective develop- 
ment on nuclear tracks. Lowering the pH of the 
developer reduces the background relative to the 
tracks, and addition of bromide restrains the develop- 
ment of alpha tracks before affecting fission tracks. 


November 13, 









No 


Am 
one 0! 
Owins 
beguu 
a gre. 
of th 
gram: 
phot 
less t 
are a 
large- 
taken 

Sor 
slides 
the ] 
floors 
eolou 
and « 
and « 

Th 
1s pel 
in vil 
the 1 


Eve! 
Phys: 
the | 
been 
phar 
and 

the 

with 
inch 
imp 
resu 
with 
thei 
stan 


mat 











tures 
al s a 
Wiach 


.) OF 
Or les 
and 
Crip- 
2alus 
erve 
the 
ture, 
ung 
ures 


ause 


O- 


LO 




















November 13, 1948 


Among the exhibits deserving special mention is 
one of lightning flashes taken during a thunderstorm. 
Owing to the Clayden effect, a flash occurring at the 
beginning of the exposure appears as a black line on 
a grey background, while one occurring at the end 
of the exposure is white. Some high-speed oscillo- 
grams demonstrate that it is now possible to record 
photographically traces made at a writing speed no 
less than four per cent of the speed of light. There 
are also some fine cloud studies and a number of 
large-scale photographs of geological formations 
taken from the air. 

Some of the exhibits are also reproduced as lantern 
slides, Which provide an interesting comparison with 
the prints. Unfortunately, they are on different 
floors. The lantern slides also include some beautiful 
colour transparencies of crystals in polarized light 
and of photo-elastic stress patterns of loaded beams 
and other structures. 

The medical photographs are not numerous, which 
is perhaps just as well for the visitor’s peace of mind 
in view of the extreme degree of clarity achieved in 
the reproduction of detail. 
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PHYSICAL CHEMISTRY IN 
PHARMACY 


T the British Pharmaceutical Conference held at 
Brighton in August, the chairman, Dr. N. 
Evers, gave an address entitled ““‘The Importance of 
Physical Chemistry in Pharmacy’’. He claimed that 
the importance of this aspect of pharmacy has not 
been sufficiently appreciated in the past and that the 
pharmacist requires a wide knowledge of physical 
and chemical properties of materials. Dr. Evers said 
the pharmaceutical industry is probably concerned 
with a wider range of materials than any other, even 
including the food industry; and that the most 
important asset which the pharmacist possesses as a 
result of his training and experience is his familiarity 
with the properties of materials and his knowledge of 
their behaviour over a range of different circum- 
stances. 

In recent years an ever-widening range of new 
materials has been offered for the use of the phar- 
macist by the synthetic chemist ; ees which, 
if used with knowledge and skill,“can be made to 
produce almost any desired properties in the product. 
In order to make the most effective use of these 
substances, the pharmacist requires a knowledge of 
the relevant physical chemistry. It should not be 
necessary to rely on the manufacturer of such pro- 
ducts for suggesting suitable formulz, because only 
the user is in a position to know exactly what he 
requires of his product. It is all the more desirable, 
therefore, that he should possess the knowledge of 
physica! chemistry which will enable him to produce 
new preparations by the use of such substances, 
either for the presentation of new drugs or for new 
methods of presenting old ones. 


Applications of Physical Chemistry 


Without introducing examples which are recondite 
or unusual, any 4ttempt to make a list of physico- 
chemical phenomena which are encountered by the 
pharmacist could not fail to include the following 
items : 
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Solubility Chromatography 

Ionization Rheol 

Hydrogen ion concentration Viscosity 

Butfer action Thixotropy 

Mass action and reaction velocity Properties of gels and mucilages 
Osmotic pressure Properties of suspensions 
Dialysis Aerosols 

Surface tension Melting and solidification 
Emulsification Surface properties of powders 
Vapour pressure Electrolysis 

Ditfusion Electrophoresis 

Colloids Radioactivity 

Adsorption Photochemistry 

Ton exchange 


This list does not include the applications of physical 
chemistry in analytical chemistry, but only phen- 
omena which may be encountered in pharmaceutics. 

Large-scale manufacturing pharmacy employs 
many physico-chemical processes such as evaporation, 
distillation and drying. The design of plant for such 
processes involves problems which can safely be left 
to the chemical engineer; but the pharmacist who 
uses the products must have a sufficient knowledge 
of the underlying principles of the processes used to 
enable him to make a choice of the most suitable 
method from the point of view of both the effect on 
the product and of cost. For example, in a new 
process of drying, such as freeze-drying, there may be 
no previous experience to guide him, and each prob- 
lem requires its own solution to be worked out from 
physico-chemical considerations. 

The use of adsorbents in the pharmaceutical 
industry seems to provide endless problems for 
research. The purification of active principles by 
adsorption is not a process which has been much 
developed. It was used in the carbon adsorption 
process for penicillin, where incidentally it was found 
that comparatively few types of carbon were really 
effective adsorbents. Carbon has been used for the 
adsorption of pyrogens and ‘Permutit’ for the 
removal of traces of adrenalin from cortical extracts. 
Possibly the new base-exchange resins may have some 
uses in this type of work. They have been used, for 
example, for the conversion of calcium penicillin to 
sodium penicillin. Chromatographic separation is not 
particularly suitable for large-scale work, and prob- 
ably has its chief uses in the research laboratory and 
in the purification of highly active substances which 
are only produced in small quantities. 

The sterile filtration of injections bristles with 
physico-chemical problems mainly connected with 
the adsorption of active principles by the filtering 
medium. Even sintered glass is not entirely guiltless 
in this respect, and there are instances where no 
method of sterile filtration can be used without loss 
of potency. There seems no doubt that in some cases 
the filtering medium exerts a chromatographic effect, 
and that an initial adsorption may occur which is 
afterwards washed out. 


Rheology 


The science of rheology is defined by its chief 
exponent, Dr. G. W. Scott Blair, as concerned with 
the “deformation and flow of matter”. The two 
lectures given by Dr. Scott Blair recently to the 
Pharmaceutical Society gave an indication of the 
scope of rheology and its importance in pharmacy. 
It is concerned with the propertjes of solids and 
liquids such as viscosity, surface tension, thixotropy, 
elasticity, hardness or softness, and those vague 
attributes which we know as ‘consistency’, ‘firmness’, 
‘springiness’, ‘toughness’, ‘tackiness’, ‘body’ and 
other such terms. Many of thesé properties are not 
measurable in a quantitative manner, and the human 








790 


thumb is the most valuable piece of apparatus avail- 
able for assessing them. The formulation of a product 
of the desired rheological properties is therefore 
largely a matter of experience. Nevertheless, these 
vague rheological properties are produced by a 
combination of well-known physical properties, and 
a man with a knowledge of the physical chemistry 
involved is deéfinitely at an advantage. 

Physical chemistry is not easy to make attractive. 
It is not so teachable as organic chemistry. It 
requires & knowledge of mathematics, which is 
repugnant to many minds, or, because of a lack of 
early training in mathematics, the student cannot 
appreciate what he is taught. Is the lack of interest 
in physical chemistry due to the fact that pharma- 
ceutical students do not appreciate its importance in 
their work ? Are the courses often merely general 
courses in the subject, in which no attempt is made 
to adapt them for pharmaceutical students or to 
bring home the applications of what they are taught 
to the practice of pharmacy ? Presumably the text- 
books used are well-known general text-books on the 
subject, in which pharmaceutical applications are not 
considered. Surely what is needed is for some genius 
to arise who will produce a classical text-book of 
physical chemistry for pharmaceutical students. No 
student should be taught applied physical chemistry 
before he learns the fundamentals of the subject, but 
physical chemistry should be taught to students of 
pharmacy in the same way as organic chemistry is 
taught, with a bias towards medicinal compounds. 


ARTIFICIAL HUMAN 
INSEMINATION* 


HIS is a disappointing document. The Com- 

mission was asked “to consider the practice of 
human artificial insemination with special reference 
to its theological, moral, social, psychological and 
legal implications”. But the Archbishop in his 
preface states that it is not to be taken as a “Church 
document”, though he does not explain what exactly 
such a document is. 

The two sévtions on the psychological and socio- 
logical aspects of the problem are admittedly based 
upon surmise, for there is no evidence on the subject 
available either in Great Britain or the United 
States, and for this reason &% might have been well 
to omit them altogether ; as it is, very little weight 
can be attached to them. 

The real importance of the report lies in two 
sections: one on the legal aspects, and the other on 
the theological principles. Both are able and clear, 
and obviously much thought has been given to them. 
It is, however, surprising that the religious statement 
comes at the end. One would have expected it at 
the beginning, where it should have constituted the 
major part of the report. For it is in this section that 
the Christian will look for an authoritative statement 
and for guidance, and it is here that a Committee 
appointed by the Archbishop of Canterbury is best 
qualified to speak. It will no doubt be accepted as 
the Church’s view on the subject for many years to 
come, and for this reason alone could well have been 
expanded. Here the question arises: Why does the 
Archbishop state that it is not to be considered as a 
“Church document”? Would it not have been 


* A Report of a Commission appointed by His Grace the Archbishop 
of Canterbury. (S.P.C.K.) 2s. 6d. net. 
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better if this section of the report, at any rate, had 
been drafted in such a way that it could have been 
taken as such ? If there had been any chance of the 
Church as a whole not accepting it, or of its alt, ring 
its views, then it would certainly have been better 
for the report not to have made the definite recom. 
mendation that steps should be taken “to frame 
legislation to make the practice [of artificia! jn. 
semination—donor] a criminal offence’”’ but to have 
withheld judgment on this point for a little longer, 
It does not seem possible to have it both ways, for 
when a committee appointed by the Archbishop 
advises that a certain practice be made a criminal 
offence, then such a recommendation, to carry 
weight, should bear with it the full authority of the 
Chair of St. Augustine. 

The lawyers have produced much the most vigorous 
section in the report, condemning artificial insemin- 
ation from the donor as adultery, and from them 
comes the first suggestion that it be made a criminal 
offence. They admit, however, that the quest ions 
which the practice raises have not yet come before 
the English courts, and so far as English law jis 
concerned they are only able to quote a speech of 
Lord Dunedin in the House of Lords, concerning 
Russell v. Russell, 1924: “and fecundation ab extra 
is, I doubt not, adultery ” They quote, however, 
a Canadian case, Orford v. Orford, which occurred 
as far back as 1924, and in which a wife alleged 
that she had been artificially inseminated without 
her husband’s knowledge ; but they omit to mention 
that no practitioner either here or in Canada or the 
United States would countenance such procedure, 
the consent of both partners being a fundamental 
requirement. 

Since the publication of the report there has, 
however, been a case in the Supreme Court of New 
York State which has a direct bearing on the problem. 
In it the judge, Mr. Justice Greenberg, was asked to 
declare that a child whose mother had been arti- 
ficially inseminated with the husband's consent was 
illegitimate. This he refused to do, saying that it would 
be “inhuman, inhumane and contrary to the highest 
concepts of sociology’. Further, he declared the child 
to be legitimate and the husband to be the legal 
father.” 

The question of the artificial insemination of 
unmarried women is raised, but it is very difficult 
to believe that the Commission had any evidence 
that it has been practised in Britain, for all re- 
sponsible opinion is against it. Another point that 
might in fairness have been stated clearly is that 
the child of a married woman is presumed to be 
legitimate unless proved to be otherwise; a very 
difficult proof to produce, and the lack of which 
would make it impossible to enforce any law against 
donor insemination, when it has been performed with 
the husband’s consent, unless, of course, the medical 
practitioner who performed the insemination himself 
gave information, thereby laying himself open, as the 
lawyers suggest, to a charge of criminal conspiracy, 
which is indeed unlikely to happen. This again 
raises the question whether such law would have the 
backing necessary from the public to make it 
effective. ‘ 

The legal section is in strong contrast with the 
rest of the report, where obvious efforts have been 
made to keep a balanced and charitable judgment. 
This is @ pity, because unless the practice is made 
illegal—and it is very doubtful if this will be done— 
artificial insemination is likely to continue on the 
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very small scale that it has in the past ; in which case 
the law should be amended and added to in order to 
safeguard the interests of the small number of parents, 
medical men and children involved, where these 
are threatened. There would seem, too, to be a 
parallel here with the law regarding abortion. This 
is illegal except where the mother’s health is en- 
dangered. Would it not be possible that artificial 
jnsemination—donor might be made illegal, too, 
except on the same grounds ? 

The findings of the Commission are that “assisted 
* between husband and wife may be 
with one dissentient, that artificial 
insemination—husband may also be justified ; but 
that artificial insemination—donor is wrong in 
principle and contrary to Christian standards. It is 
further recommended that ‘early consideration 
should be given to framing of legislation to make 
the practice a criminal offence” 

It is pleasant to turn to the minority report by 
Dr. W. R. Matthews, the Dean of St. Paul’s, who did 
not feel that he could sign the report. While every- 
one may not be in complete agreement with his 
views, all can admire the spirit which inspires them. 
He admits that he, like almost every normal person, 
finds the subject repugnant ; but he does not, there- 
fore, think that this necessarily makes it wrong. He 
says of the Commission : ‘“We should have done better 
if we had been content to state what we believe to 
be the proper attitude of Christians to A.I.D. in the 
present circumstances, while reserving the question 
of its absolute condemnation in all circumstances to 
further study’’—an opinion which many puzzled 
people of goodwill are likely to endorse. 


insemination 
justified and, 


' Lancet, 463 (Sept. 18, 1948) 


THE JOHN INNES 
HORTICULTURAL INSTITUTION 


HE John Innes Horticultural 

perhaps best known in the scientific world for 
its great part in genetical work, under its three 
successive directors, Bateson, Hall and Darlington. 
While its contributions to science in the field of 
cytogenetics have been so outstanding, sight must 
not be lost of the more directly horticultural research 
in the applied sphere which has steadily progressed 
at the Institution and which has resulted in advances 
of knowledge no whit less important. Throughout, 
the work has been a model of what applied research 
should be, the scientific approach to the problems of 
the practical grower. The work of M. B. Crane on 
compatibility and incompatibility in fruits illustrates 
this conception of applied research in a striking 
manner; not only does it constitute an outstanding 
advance in scientific knowledge, but also it is the 
foundation of all modern systems of orchard planning. 
His “Fertility Rules in Fruit Planning” (Leaflet No. 4 
of the new collected edition of the John Innes 
Leaflets*) is the vade mecum of all growers laying out 
new plantations. 

No less important to the horticulturist is the work 
of W. J. C. Lawrence on the preparation of soil 
composts for glasshouse plants. The aim throughout 
the work has been the standardization of materials 


Institution is 


Collected Edition of the John Innes 
Pp. viii+62. (London: Oliver 


*The Fruit and the Soil: 
Leaflets. Edited by C. D. Darlington. 
and Boyd, 1948.) 3s. 6d. net. 
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and methods so that growers anywhere may rely upon 
reproducible results of proved excellence. It is a 
further and a large step in the direction of what is, 
after all, the goal of every grower—complete control 
over every phase of a plant’s growth to the greater 
benefit of man’s nutritional and esthetic needs. 
Those who cavil at new scientific ideas as ‘inter- 
ference with Nature’ should pause for a moment to 
consider how every operation the gardener undertakes 
is ‘interfering’ with ‘natural’ processes. 

In this collected edition of leaflets, prepared, as 
the preface states, “in order to put the grower, the 
gardener, and the seedsman into touch with the 
latest results of research’, a new leaflet on sesd 
production has been added. This is of first importance 
to the horticulturist because it summarizes inform- 
ation which is difficult to find in print elsewhere. 
The classification of field and garden crops by degrees 
of cross-pollination, the methods of isolation by time 
and distance, and the distinction between the needs 
of commercial and stock seed are vitally important 
to all who embark upon the difficult work of seed 
growing. 

The John Innes Institution has done great work 
for the horticulturist, and when it has settled into its 
new home at Bayfordbury, with the enormously 
greater potential facilities it will have, we may look 
forward to a new series of these practical, yet wholly 
scientific, leaflets. R. H. StoucHTon 


FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, November |5 

MANCHESTER LITERARY AND PHILOSOPHICAL Soctety (in the 
Reynolds Hall, College of Technology, Manchester), at 5.30 p.m.— 
Prof. L. Rosenfeld: “Conceptions of Force in Physics’ {wilde 
Memorial Lecture).* 

INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISCUSSION 
CIRCLE (at Savoy Place, Victoria Embankment, London, W.C.2), at 
6 p.m.—Discussion on “What Fundamental Principles should be 
Illustrated in Electrical Engineering Courses, and at what Stage 


should they be Introduced ?’’ (to be opened by Prof. J. T. MacGregor- 
Morris). 
ROYAL GEOGRAPHICAL Soctety (at Kensington Gore, London, 


S.W.7), at 8.15 p.m.—Capt. D. P. Mason : “New Discoveries in British 


Antarctica”’ 


Tuesday, November 16 

UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p.m.—Dr. 8. J. F. Philpott : “‘Psycho- 
logy as a Science’’, 1.* (Second Lecture will be given on Thursday, 
November 18.) 

ROYAL SOCIETY OF ARTS, 
soma Adam Street, Ade Iphi, 
F. J. Schonland, F.R.S. : 
Africa”. 

SOCIETY OF 
Chemistry Department, 
Road, London, 8.W.7), at 2.30 p.m. 
Soi! Classification’’. 

ROYAL INSTITUTION (at 21 
5.15 p.m.—Dr. 8. F. Birch: 
Hydrocarbons’’. (Further Lectures on Tuesdays, 
and December 7.) 

INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENTS SECTION 
(at Savoy Place, Victoria Embankment, London, W.C.2), at 5.30 p.m. 

-Discussion on “‘Measurement of Telecommunications Efficiency’’ 
(to be opened by Mr. W. West). 

Society OF CHEMICAL INDUSTRY, PLASTICS GRovUP (at the Institu- 
tion of Mechanical Enginee » Storey's we St. James’s Park, London, 
8.W.1), at 5.30 p.m.—Prof. Kendall, F.R.S.: ‘Leo Hendrik Baeke- 
land and the Development or Phenolic Plantics™ (Baekeland Memorial 
Lecture). 

INSTITUTION OF THE RUBBER INDUSTRY (at Caxton ‘Hall, Caxton 
Street, London, 8.W.1), at 7 p.m.—Dr. W. D. Rae: “Dielectric 
Heating of Rubber”. 

ROYAL STATISTICAL SOCIETY, TEES-SIDE SUB-GROUP OF THE 
INDUSTRIAL APPLICATIONS SECTION (at the Cleveland Scientific 
Institution, Middlesbrough), at 7.15 p.m.—Mr. L. T. Wilkins: “‘In- 
centives and the Young Worker’’. (To be repeated on Wednesday, 
November 17, at 6.30 p.m., at the Newcastle Chemical Industries 
Club, 18 Lovain Place, Newcastle-upon-Tyne.) 


DOMINIONS AND COLONIES SECTION (at 
London, W.C.2), at 2.30 p.m.—Dr. Basil 
‘Recent Scientific Developme nts in South 


AGRICULTURE , Group (in the 
Imperial Institute 
“Soil Survey and 


CHEMICAL INDUSTRY, 
Royal College of Science, 
-Mr. A. Muir: 


Albemarle Street, London, W.1), at 
“Recent Advances in the Chemistry of 
November 23, 30 
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Wednesday, November 17 

[INSTITUTE OF FUEL, NORTH-WESTERN SECTION (at Radiant House, 
Bold Street, Liverpool), at 2.30 p.m.—Mr. 8. N. Duguid: “The Fight 
for Fuel Efficiency’. (To be repeated on Wednesday, December 8, 
at the Engineers’ Club, Albert Square, Manchester, at 6.30 p.m.) 

ROYAL METEOROLOGICAL SoctEety (at 49 Cromwell Road, London, 
5.W.7), at 5 p.m.—Mr. F. H. Ludlam: “The Physics of Clouds’’. 

ROYAL Microscopical Society (at B.M.A. House, Tavistock 
Square, London, W.C.1), at 5.30 p.m.—Dr. A. F. W. Hughes: “The 
R.M.S. Film Library”’. 

SOCIETY FOR VISITING Scientists (at 5 Old Burlington Street. 
London, W.1), at 7.30 p.m.—Diseussion on “Scientific Man-Power”’ 
(to be opened by Dr. C. P. Snow and Mr. P. H. Brind). 


Thursday, November 18 


Royal Society (at Burlington House, Piccadilly, London, W.1), 
at 4.30 p.m.—Special General Meeting to consider the Annual Report 
of Council; Mr. H. R. Marston: “The Scope and Activities of the 
Nutrition Laboratories of the Australian Council for Scientific and 
Industrial Research, Adelaide’. 

LONDON MATHEMATICAL Society (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Annual General Meeting; Dr. R. Rado 
“Quantitative Covering Theorems’. 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5.15 p.m.—Prof. E. K. Rideal, F.R.S.: “Selected Topics in Colloids’. 
(Further Lectures on November 25, December 2 and 9.) 

UNIVERSITY OF LONDON (at King’s College, Strand, London, W.(.2), 
at 5.30 p.m.—Mr. C. W. Phillips: “The Excavation of the Sutton 
Hoo Ship Burial’’.* 

BRITISH INSTITUTION OF RADIO ENGINEERS. LONDON SECTION (at 
the London School of Hygiene, Keppel Street, London, W.C.1), at 
6 p.m.—Mr. D. H. Hughes: “V.H.F. Radio Equipment for Mobile 
Services’. 

CHEMICAL Socrety, SouTH WALES BRANCH (in University College, 
Cardiff), at 7 p.m.—Prof. Wilson Baker, F.R.S.: “The Chemistry of 
Penicillin’. 

TEXTILE INSTITUTE, BELFAST, SECTION (at Queen's University, 
Belfast), at 7.30 p.m.—Dr. R. H. Sloane: ““The Electron Microscope’. 

UNIVERSITY OF LONDON (at Wye College, Wye, Kent).—Mr. R. L. 
Wain: “The Chemist and Problems in Plant Protection’”’.* 


Friday, November 19 

INSTITUTION OF CHEMICAL ENGINEERS (in the English Theatre, 
the University, Edmund Street, Birmingham), at 4.30 p.m.—Prof. 
F. H. Garner: “Extractive Distillation’’. 

INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Kensington Gore, London, 8.W.7), at 5 p.m.—Dr. G. N. Harvey 
*“Magnetic Compass Problems, a Fresh Approach’’. 

INSTITUTION OF MECHANICAL ENGINEERS (at Storey’s Gate, St. 
James’s Park, London, 8.W.1), at 6 p.m.—Mr. K. Baumann: “Heat 
Engines’’ (Thomas Hawksley Lecture). 

ROYAL INSTITUTE OF CHEMISTRY (at the Geological Society, Burl- 
ington House, Piccadilly, London, W.1), at 6 p.m.—Prof. J. C. Earl : 
“Some Experimental! Studies in the Chemistry of Nitrogen Compounds”’ 
(Streatfeild Memorial Lecture). 

SOcIETY OF DYERS AND COLOURISTS, MANCHESTER SECTION (at 
the Midland Hotel, Manchester), at 6.30 p.m.—Dr. E. Krahenbuhl 
“New Principles in the Continuous Dyeing of Wool’’. 

PLASTics INSTITUTE (at the Engineers’ Club, Albert Square, Man- 
chester), at 6.45 p.m.—Mr. A. A. K. Whitehouse: ‘Polystyrene’. 

INSTITUTE OF PHYSICS, MANCHESTER AND DISTRICT BRANCH (in 
the New Physics Theatre, The University, Manchester), at 7 p.m. 
Dr. A. B. D. Cassie: “‘Physics in the Wool Industry’’. 

SOCIETY OF INSTRUMENT TECHNOLOGY, MIDLAND SEcTION (at the 
Arden Hotel, New Street, Birmingham), at 7 p.m.—Mr. Eric E. 
Hancox Thermocouples’’. 

SOCIETY OF GLASS TECHNOLOGY, NORTH-WEST SEcTION (at the 
Gas Showrooms, Radiant House, St. Helens), at 7.15 p.m.—Prof. 
W. E. 5. Turner, F.R.S.: ‘The Fundamental Basis of Glass Smelting’. 

ROYAL INstiTUTIon (at 21 Albemarle Street, London, W.1), at 
: P m.—Prof. F. E. Simon, F.R.S *“*Power Sources and Power 
tilization’’ 


Thursday, November 18—Friday, November 19 
SCIENTIFIC INSTRUMENT MANUFACTURERS’ ASSOCIATION (at Caxton 
Hall, Westminster, London, $.W.1).—Symposium on “The Applica- 
tions of Electronics to Research and Industry’’. 


Saturday, November 20 
ROYAL AERONAUTICAL Society (joint meeting with the HELICOPTER 
ASSOCIATION, at the Institution of Civil Engineers, Great George 
Street, London, §8.W.i), at 11 a.m.—Discussion on “‘Helicopters”’ 
Loxpox County Covncit (at the Horniman Museum, London 
Road, Forest Hill, London, 8.E.23), at 2.30 p.m.—Dr. E. Ashworth 
Underwood: ‘Artists, Anatomists and Anatomical Illustration’’.* 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

VETERINARY SURGEONS (6), and a FIELD and RESEARCH OFFICER, 
in the Department of Veterinary Services, Southern Rhodesia—' he 
Office of the High Commissioner for Southern Rhodesia, 429 Strand 
London, W.C.2 (November 19) 
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LECTURER (Grade 1) IN ELECTRICAL ENGINEERING—The Secre 
The University, Edmund Street, Birmingham 1 (November 20), —* 
MECHANICAL ENGINEERS (3, Senior + Scientific ©) 

Grade) in the Royal Naval Scientific Service, for (a4) des 
velopment of torpedoes, (6) design and development of control 
directors for H.M. ships, (c) for charge of the engineering division gt 
H.M. Underwater Detection Establishment, Portland—The Secretary 
Civil Service Commission, Scientific Branch, 27 Grosvenor Square. 
London, W.1, quoting No. 2305 (November 25). 

Puysicists (Senior Scientific Officer and Scientific Officer Crades} 
in Ministry of Supply Research and Development establishments jg 
S.E. England—The Ministry of Labour and National Service, Tech. 
nical and Scientific Register (K), York House, Kingsway, London, 
W.C.2, quoting A.365/48A (November 27). 

INTERNATIONAL WOOL SECRETARIAT WOOL RESEARCH ScHOoLaR 
SHIPs—The Registrar, The University, Manchester 13 (November 
30). 

HAROLD JOHN COTES FELLOWSHIP IN PROTEIN ENZYMOLOGY—The 
Registrar, Imperial College of Science and Technology, Prince Consog} 
Road, London, 8.W.7 (November 30). 

LECTURER IN ZOOLOGY in connexion with teaching to veterinary 
students in the University of Glasgow and Glasgow Veterinary College 
—Mr. James Austin, County Buildings, 149 Ingram Street, Glasgow, 
C.1 (November 30). 

AERODYNAMICiIsTS (Senior Scientific Officer and Scientific Office 
grades) for Ministry of Supply posts in London—The Ministry of 
Labour and National Service, Technical and Scientific ~— (K), 
York House, Kingsway, London, W.C.2, quoting A.364/48A (November 
30). 

DIRECTOR OF RESEARCH—The British Gelatine and Glue Research 
Association, Sardinia House, 52 Lincoln's Inn Fields, London, W.C2 
(November 30). 

LECTURESHIP IN VERTEBRATE ANATOMY in the Department of 
Zoology of University College, Ibadan, Nigeria—The Secretary, Inter 
University Council for Higher Education in the Colonies, 8 Park Street, 
London, W.1 (November 30). 

LECTURER IN THE DEPARTMENT OF ANATOMY of the University of 
the Witwatersrand, Johannesburg—The Secretary, Association of 
Universities of the British Commonwealth, 32 Woburn Square, London, 
W.C.1 (December 15). : 

READERSHIP IN PHYSIOLOGY at London Hospital Medical College— 
The Academic Registrar, University of London, Senate House, Lom 
don, W.C.1 (December 16). 

SENIOR LECTURER IN BIOCHEMISTRY in the University of Melbourne 
—The Secretary, Association of Universities of the British Common- 
wealth, 32 Woburn Square, London, W.C.1 (December 31). 

TUCKER-PRICE SCIENTIFIC RESEARCH FELLOWSHIP for research ip 
mathematics, science or an allied subject—The Secretary, Girton 
College, Cambridge (January 15). 

HEADSHIP OF THE COLLEGE—The Clerk, National College of Rubber 
Technology, Northern Polytechnic, Holloway Road, London, N.7. 

TECHNICAL ASSISTANT (Development) in the Directorate of Ordnance 
Factories (Filling), under the Ministry of Supply—The Technical 
and Scientific Register (K), York House, Kingsway, London, W.C.2, 
quoting F.911/48A. 

SENIOR EXPERIMENTAL OFFICER (Chemist, male) in the Plant 
and Animal Products Department for laboratory work in connexion 
with investigations of Empire raw materials of plant and animal 
origin—The Establishment Officer, Imperial Institute, South Kensing- 
ton, London, 8.W.7. 

CHEMISTS (2, male) for works in a N.E. Scottish town, preferably 
with some experience in electro-chemical and physica!) chemistry— 
The Ministry of Labour and National Service (K), York House, Kings- 
way, London, W.C.2, quoting F.812/48A. 

ORGANIC CHEMIST to take charge of a small group for fundamental 
work on the organic chemistry of cellulose—The Acting Secretary, 
British Rayon Research Association, 58 Whitworth Street, Man- 
chester 1. 

ASSISTANT (with Inter.B.Sc. or equivalent) 
LABORATORY—The Assistant Secretary, British Coal 
Research Association, Randall Road, Leatherhead. 

TECHNICIAN (Grade II) IN THE DEPARTMENT OF ANATOMY—The 
Secretary, University College, Gower Street, London, W.C.1, quoting 
Anatomy/2. 

GEOLOGIST IN THE DEPARTMENT OF WATER DEVELOPMENT, Tangan- 
yika—The Director of Recruitment, Colonial Service, 2 Sanctuary 
Buildings, Great Smith Street, London, 8.W.1. 

CHEMISTS or ENGINEERS (2) as Experimental Officers in a Ministry 
of Supply Research and Development Establishment near London, 
for work in connexion with the design and use of electronic and other 
instruments required for the investigation of combustion and allied 
processes—The Technical and Scientific Register (K), York House, 
Kingsway, London, W.C.2, quoting F.903/45A. 

CHEMISTS (Senior Scientific Officer, Scientific Officer, Experimental 
Officer and Assistant Experimental Officer grades) in Ministry of 
Supply Research and Development Establishments near London 
(majority of posts are in the physical and analytical fields)}—The 
Technical and Scientific Register (K), York House, Kingsway, London, 
W.C.2, quoting F.900/48A. 

CHIEF ANIMAL PHYSIOLOGIST, a BACTERIOLOGICAL CHEMIST, and 
an EXPERIMENTAL ENGINEER, in the Dairy Research Institute, Massey 
Agricultural College, Palmerston North, New Zealand—The High 
Commissioner for New Zealand, 415 Strand, London, W.C.2. 

FARM MANAGER for the Headquarters Station of the East Africa 
Agriculture and Forestry Research Organisation, near Nairobi—The 
Under-Secretary of State, Colonial Office (Research Department), 
Sanctuary Buildings, Great Smith Street, London, 8.W.1. 

SENIOR LECTURER IN CHEMISTRY—The Clerk to the Governors, 
Chelsea Polytechnic, Manresa Road, London, 5.W.3. : 

LECTURER IN CHEMISTRY to Intermediate B.Sc. stage—The Prin- 
cipal, Medway Technical College, Gardiner Street, Gillingham, Kent. 

ASSISTANT CONTROLLERS (Engineering) (Ref. No. 27323/8A), and 
ASSISTANT CONTROLLERS (Radio) (Ref. No. 27323/8), in the Depart- 
ment of Telecommunications, Federation of Malaya and Singapore— 
The Director of Recruitment, Colonial Service, Sanctuary Buildings, 
Great Smith Street, London, 8.W.1. 


FOR ANALYTICAL 
Utilization 











